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RADIATHERMY IN MEDICINE * 


DISRAELI KOBAK, M.D. 


CHICAGO 


Radiathermy has been subjected to critical 
investigation of its physical and physiological 
properties and of its clinical value, which has 
brilliantly confirmed the early reports of its 
usefulness in medicine. Introduced as a sup- 
plement to controllable hyperpyrexia and as 
an advance over diathermy, it now must be 
regarded as a scientific procedure whose pos- 
sibilities are only limited by experience and 
the modifications of short wave electrical cir- 
cuits. Radiathermy actually represents an im- 
portant advance in high frequency therapy be- 
cause it has extended the indications for the 
application of heat in the field of medical prac- 
tice heretofore considered inaccessible and 
contraindicated with diathermy. It has mate- 
rially simplified the practice and technic of 
high frequency therapy by its uniform and 
selective distribution of heat within tissues 
unattainable with diathermy. At the same time 
it offers us a form of radiation that 
promises specific biologic effects. 


new 


‘ 


The name “radiathermy” is suggested as a 
term to define the origin and purposes of a 
particular range of electrical radiations 
short and ultra-short waves. It is a com- 
pound word that recognizes the source and 
nature of the energy (radiation), pointing 
out the directive tendency of the current (dia- 
through), and indicating its local and general 
effect a thermic or heating action. Ety- 
mologically it is proper, terse, inclusive, and 
in accordance with best usage. 


Historical Survey 


According to Bourguignon"? electrical cur- 
rents of short Hertzian oscillations were first 
demonstrated for clinical purposes by d’Ar- 
sonval, the discoverer of medical high fre- 
quency currents. Owing to imperfect appara- 
tus they then proved inadequate for therapeu- 
tic purposes as compared with the stronger 
intensities of the lower frequencies employed 
in diathermy. Electrical oscillations from sin- 
usoidal to those of ultra high frequency waves 


* Read at the Thirteenth Annual Session of the American 
Congress of Physical Therapy, Philadelphia, September 12, 
1934. 

* From the Cook County Hospital, Department of Physical 
Therapy. 


were the distinct contribution of this eminent 
electrophysiologist, and it is time that full 
recognition be accorded him for his funda- 
mental labors. 

With the discovery by De Forest of the radio 
or thermionic tubes, sustained and higher os- 
cillations were made possible and introduced 
to biologic radiation. Gosset and co-workers” 
in plant cancers, and Schereschewsky™ in ani- 
mal cancer, were the first to point out the 
advantages of ultrashort radiathermy by dem- 
onstrating its lethal and heat producing prop- 
erties, Schereschewsky even suggesting the 
possibility of specific wavelength effects. Chris- 
tie and Loomis” in re-evaluating the work of 
Schereschewsky, interpreted his results as due 
to a function of heat, rather than to special 
wave length. 

At Schenectady, Whitney” that 
when radiated energy of the magnitude of 30 
meters was sent out from high-powered radio 
tubes a rise of temperature took place in the 
laboratory workers as well as in inanimate 
objects. This was later confirmed by Beli 
and Ferguson’ in connection with studies in 
the United States Army radio stations. 
ognition of the possibilities of this interesting 
phenomenon in other branches of science re- 
sulted in the development of the General Elec- 
tric Radiotherm. Bierman’s" contributions on 
radiothermy as a means of controllable hyper- 
pyrexia are complete evaluations of our pres- 
ent day experience. To this must be added 
the pioneer work of McLennan,’ 
DeWalt,"”’ Carpenter and Page,''" and others. 

During the period the foregoing investiga- 
tions were under way, similar studies were 
carried out to determine its local effect. 
Schliephake, Nagelschmidt, Bordier, Patzold, 
Pflomm, and Reiter are but a few of the 
pioneers in this field who have pointed out 
the biologic and therapeutic possibilities of 
localized application of radiathermy. To the 
increasing queries, What is radiathermy or 
short wave? What are its properties? What 
are its effects? the data now at hand pro- 
vide a comprehensive answer replete with 
brilliant possibilities. 
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Physical Nature of Radiathermy 

Progress in short wave wireless transmis 
sion has acquainted us with a special branch 
of the electromagnetic spectrum from which 
were developed certain types of thermionic 
valve instruments utilizing sustained oscilla 
tions up to 300 times those employed for dia 
thermy. Corresponding to meter wave length 
these frequencies are spoken of as 10° and 10° 
Hertz, or about 30 to 3 meters. The heating 
power generated by these waves differs both 
from that of diather 
within the 


in character and effect 
my. The heat 
by virtue of capacity (value of capacity de 


created tissues Is 
pends on size and distance between condenser 
plates, which is approximated by the capacita 
tive thickness and of the part to be 
treated) in contrast to conductivity for dia 
thermy. According to DeWalt,’ “the mech 
anism of the actual heating is now known, 
but it is fairly definite that it is due to two 
power loss in the body due to its 


area 


causes : 
resistance to the current passing through it 
and the power loss due to what may be termed 
dielectric hysteresis,” i. e., heating is a func- 
tion of friction, frequency, and dielectric loss. 

Reiter"? has pointed out two apparently 
divergent properties of radiathermy, — a heat- 
ing and a biologic action. He enumerates the 
following facts: 


1. In treatment in the short wave 
field we only make use of the capacity current 

2. Frequencies of at least 10° Hertz (about 
30 meters wave length) and above, have a suffi- 
ciently large amount of capacity current which 
them to be used for condenser field 
therapy. Wavelengths of ordinary diathermy of 
the frequency of 10° (300 meters wavelength) 
are therefore not suitable for this kind of treat- 
ment. 

3. The capacity current increases with the rise 
of frequency. The higher the frequency (i. e., 
the shorter the wavelength) the larger is the 
amount available for therapeutic use under equal 
conditions. 

4. Treatment in the condenser field has its 
lower electrical limit at a wavelength of about 
2.5 meters. The small size of the treatment cir- 
cuit conductors below this limit makes the plac- 
ing of parts of the body in it impractical. 

5. The region available for treatment in the 
condenser field is therefore that between 107-10° 
Hertz (about 30-3 meters). 

6. The body placed in the condenser field acts 
not as an Ohmic resistance but as an additional 
dielectric, thus enabling us to introduce a definite 
amount of heat into every depth of it. 


condenser 


enables 


In order to produce heat with diathermy 
the body or part of it must be connected with 
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electrodes placed in intimate contact with the 
skin or mucous membrane. Its effect is due 
to conductivity of the current through variable 
resistances in the tissues, producing variable 
degrees of heat in accordance with the laws 
of Joule. The heat generated is a surface 
type which becomes lessened in intensity from 
skin to the deeper part as it passes through 
and is shunted by whatever resistance it en- 
counters. It 1s not a uniform heat, but can 
be regulated and controlled to a safe degree 
by the ammeter attached in the circuit. 

The thermal effect of radiathermy varies 
with wavelengths, the longer wavelengths ap- 
parently producing greater heating, the shorter 
ones deeper heating and more specific biologic 
The parts treated are not in di 
As a mat 


responses. 
rect contact with the electrodes. 
ter of fact the electrodes are insulated by 
rubber, air gaps, or other material preventing 
intimate contact effect and insuring a capacity 
and condenser action and a dielectric constant. 
The action of these waves is first a capacity 
effect and next a conductivity effect, the lat- 
ter on meeting with resistance also acting ac- 
cording to the laws of Joule. The heat gen- 
erated in the tissues is more diffuse, uniform, 
deeper, and more prolonged than that of dia- 
thermy. Unfortunately, the ammeter is no 
reliable index to the regulation of the heat 
created within the tissues, for short waves 
are not controllable by this instrument as in 
diathermy. 
the meter in the circuit as well as resonance 
and impedence tuning serve as a_ definite 
guide to the regulation of the heat sensation 
of the patient. Few untoward results have 
thus far been reported, hence this factor is 
virtually eliminated as a barrier to effective 
treatment. 

As regards the question of the relation of 
spark gap and thermionic valve to efficiency 
of radiathermy, the present trend toward the 
latter should not be taken as an index of its 
greater uniformity of action and general sat- 
isfaction. The spark-gap type provides group 
oscillations of the same magnitude as the fre- 
quencies in the valve type, but they show a 
tendency toward successive damping. In the 
thermionic generator the oscillations are sus- 
tained, more uniform, and of equal amplitude. 
The heat generated, however, is satisfactory 
in either model, and the cost is apparently 
about the same and commensurate with high 
power equipment. At present the leaning is 


However, one soon learns that 
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toward the thermionic tubes because of 
their sustained and uniform oscillations. It 
is believed by foreign workers that this form 
of radiathermy contains some _ inexplicable 
property of a selective nature, but this is an 
opinion requiring more tangible proof, cer- 
tain illustrations of which will be submitted 
elsewhere in this report. 
Biologic Changes 

Of more practical interest are the increasing 
data proving that radiathermy provokes two 
distinct reactions thermal and selective 
which, as will be shown, promise materially 
to enhance our present therapeutic results. 
For most intense and uniform heating of tis- 
sues, wavelengths of 30 to 12 meters are said 
to be essential. To elicit an action at once 
selective and thermic, wavelengths of 12 to 3 
meters are said to be required. There is no 
question as regards this dual effect. It is 
rather difficult to explain these reactions on a 
rational basis, but I submit the tentative opin- 
ion that this phenomenon is based on the quan- 
tum nature of the energy introduced into the 
tissue by the various frequencies. 

Gosset and co-workers,” and Whitney’ 
noted the selective lethal effect of short con- 
denser fields on plant tumors. Bordier”* has 
called attention to the selective heating and 
lethal effects on fish irradiated by short waves. 
The water and the glass tank remained rela- 
tively cool as compared with the high tem- 
perature in the fish. .\ similar effect is noted 
when polliwogs are irradiated in a beaker of 


distilled water: the animals will be heated 
while the water remains cool. Parallel ef- 
fects have been shown by Kahler and_ co- 


workers” 


high frequency field. 


when paramecia were placed in a 


I have repeatedly demonstrated that raw 
eggs in the shell may be completely coagulated 
when placed within a field of six or 15 meters, 
or this action so varied as to prodtice a total 
coagulation of the yolk and only a partial 
one of the egg white, the difference being reg- 
ulated by the distance of the condenser elec- 
trodes. In this respect Esau’s water and oil 
experiment has become classical, because it 
demonstrates the selective action of short 
wave radiation upon small particles of matter 
When alkalinized water is mixed with paraffin 
oil and this emulsion is thoroughly shaken and 
placed within a short wave field, there soon 
follows a boiling effect with an escape of 
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steam. Temperature measurements of the 
liquid at that moment show that it rose 
to only 60 to 70 degrees C. It is obvious 
that the water droplets and the escap- 
ing steam must have been heated up to the 
boiling point of 100 degrees C., while the 
temperature of the admixture remained con- 
siderably under the boiling point. This may 
be taken as a simple but convincing experi- 
ment in line with the selective action of short 
wave radiation. 

That thermo-selective action is not a de- 
duction sprung from the minds of theorists 
but is rather the result of systematic research, 
may be proven from a large collection of pub- 
lished data. Lack of space permits of only 
a few illustrations, these having in most in- 
stances been controlled by similar experiments 
with diathermy. As regards the localized 
heating action in animal and in human parts, 
the graphic illustrations taken from Schliep- 
hake*", which have confirmed to a 
limited extent by my own studies, present 
a story more convincing than any lengthy ver- 
balism. Undoubtedly the foundation upon 
which the future of radiathermy will rest will 
be proof of its superior penetrating and se- 
lective action. It is here interesting to note 
that the condenser field action of short wave 
radiation invariably has a deeper heating ac- 
tion in those very parts that are usually less 
heated with diathermy. According to the 
graphs in Figs. 1 and 2 it is seen that as com- 
pared with diathermy, an apparent reverse 
thermic action follows that of radiathermy. In 
radiathermy the intensity of heat production 
takes place in the order of bone, muscle, and 
subcutaneous structure, whereas with diather- 


been 


my the opposite order is encountered. 
30 
20 
‘Subcut we Muscle Bone 
JO 60 H 720 130 210 
Fig. 1. Heating of leg of a living dog in a condenser 
field. Temperature in 1/10 degrees C.  (Schliephake.) 


Analysis of the curves in the graphs shows 
that the muscular tissues appear to be the 


(*) The author acknowledges his indebtedness to the works 
of Schliephake from which he has borrowed liberally. 
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0 Fig. 5. Heating of human stomach. Fifty divisions rep 
resent 1 degree C. Diathermy given to point of tolerance 


of the skin, while the condenser field gives only slight sense 
of warmth. (Schliephake.) 
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—— most sharply influenced, the heat in the bony 
Fig. 3. — Distribution of warmth in the head of a rabbit part rising more slowly but attaining a higher 


in the condenser field. (Schliephake.) 
heating point and diminishing, as it were, by 


lysis, as compared with the sharp decline in 
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i | | a ada subcutaneous structure attains the lowest tem- 
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= / bone and muscle. With diathermy the re- 
” verse order is noted. Similar thermic reac- 
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pelvis of a kidney, and the esophagus of a 
human. The temperature curves arrived at 
in the studies on humans were obtained with 
diathermy at maximum tolerance and with 
short wave radiation at pleasant tolerance 
(Figs. 3-7). In all these studies the temper- 
ature by condenser field radiation was always 
higher than by diathermy. 

Schliephake has shown that this heating 
action is not uniform with the different short 
wave lengths, an observation of clinical sig- 
nificance. Analysis of Table 1 recording the 
results of various wave lengths passed through 
the leg of a hog, shows that selectivity 1s 
not a constant factor and varies with fre- 
quency. It remains for future studies to de- 
termine the presence or absence of parallel 
selective reactions in the living human; hence 
final conclusions from these facts can be 
drawn only after comparison with similar 
observations in living human material. 


1*—/leating Effect in Different Tissues by 
Various Havelengths Through Leg of a Hog, Based 
Upon the Calculation of 10 for the Subcutaneous 

Layer (S% hltephake. ) 


Wavelength Subcut’eous Muscle Bone Fat 


3.5 10 8 6 4.5 
4.5 10 9 6.4 F 
5.0 10 8.9 5 6.2 
10 88 5 6.9 
6.0 10 7.5 3.6 6.4 
7.0 10 7.9 4 6 

3 10 8 4 4.9 
8.0 10 9.7 5.4 46 
8.5 10 7.4 3.6 2.9 
9.0 10 F 4.5 4 

9.5 10 8 45 45 
10.0 10 7.1 4.2 5.4 
10.5 10 6 2.5 3 

11.0 10 6 Fo 3.5 
11.5 10 9 4 S 

13.5 10 5 2.5 be 
14.0 10 5.5 2.5 4 


* This study does not appear to have any practical value 
in clinical work. 


According to McLennan”® and Patzold,"® 


there exists for each variety of tissue a wave- 
length of maximum caloric effect as well as 
for general uniform heating of all tissues. 
That control of the selective action of tissue 
may be possible and practical, is pointed out 
by McLennan in an experiment on_ blood, 
shown in Table 2. The blood was divided 
into three constituent parts, differing in con- 
ductivity but having the same dielectric con- 
stant; namely, (1) whole blood, (2) whole 
blood minus the corpuscles, (3) whole blood 


minus corpuscles and the removal of electro- 
lytes of dialysis, leaving only the proteins. 
The relative heating effect with a 43, a 15, 
and a 9 meter field were as follows: 


TasLe 2.—Experimental Results with Blood in Con- 
denser Iields of Different Wavelengths (McLennan) 


Solutions 43 meters 15 meters 9 meters 
] 1.21 1.39 1.43 
2 1.00 1.00 1.00 
3 3.81 3.53 3.21 


From the foregoing data it is obvious that 
the corpuscles in the whole blood are heated 
more as the frequency becomes higher, and 
that protein particles in the blood are heated 
inversely to the same frequency (see experi- 
ment 1 and 3 in Table 2). The objection to 
this type of experimentation is that it is made 
outside the body and might not correspond 
with what may take place under similar con- 
ditions within the body. The constancy of 
these effects, however, is about as suggestive 
here as the serologic Wassermann test is for 
syphilis. 

Since living tissue is made up of electrolytes 
in solution it is of practical value to know 
that selective frequencies have been found to 
have a specific heating effect on different di- 
lutions. According to Patzold,°” every di- 
lution of an electrolyte has its specific or 
maximum wavelength, located between 15 and 
2 meters. 

Studying the condenser action on various 
bacteria, Haase and Schliephake"®) observed 
that a maximum lethal action can be pro- 
duced by specific wavelengths on different mi- ‘ 
croorganisms. Some are killed at body tem- 
perature if the proper wavelength is used. 
others are quickly destroyed within the range 
of 15 to 3 meters. 

Mention should be made that we are still 
far from attaining a specific lethal wave- 
length for all varieties of microorganisms. It 
has long been known that body temperature 
influences in a definite manner bacterial 
growths, in situ, the lethal action being a 
function of heat and the action of specific 
antibodies, rather than some mysterious func- 
tion of radiation. The work of these authors 
is the more intriguing because it has shown 
that as compared with controlled studies, 
staphylococci and tubercle organisms have re- 
peatedly been killed in a surprisingly short 
period in a condenser field by 4.8 meter wave- 
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lengths. Using known stock emulsions of the 
above mentioned bacteria as well as of other 
species, the lethal action has been uniform 
even with wavelengths other than those just 
stated. One cannot but be impressed with 
the possibilities of condenser field action spe- 
cifically influencing certain microorganisms as 
sociated with infective states. The results so 
far attained merely provide a hint of what 
the future may hold in store, but it is already 
certain that this field of has been 
enriched by tangible evidence pointing in the 


research 


proper direction. It is to be seen from Table 
3.—Lethal Time Action Different Wave 
lengths on Staphyl us Anhemolyticus Albus m 
the Condenser Field at a Temperature Maintained 
Precisely at 355 Degrces ( he Controls of Which 
Died in the Water Bath at the Identical Tempera- 
ture After 30 Minute Haase and Schhephake.) 
Wavelength Lethal Peri Wavelength Lethal Period 
3.5 m 8 mir 8.0 m 10 min 
48 m 10 min 95 m 8 min 
5.2 m 10 mit 10.0 m 8 min 
58 m 12 mi 20.0 m 6 min. 


3 that selectivity and specificity are not lim- 
ited to one wavelength, but are unexplainably 
scattered over a wide range in which radia- 
tion at 20 meters appears to have the 
greatest, and at 6 the lethal 
effect. It should be explained that these stud- 
ies dealt with a range of Hertzian waves up 
to 100 meters. 

The ability to produce uniform deep heat 
demon- 


meters lowest 


and selective action is interestingly 
strated with 30 to 3 meter condenser fields 
on living tissue. Pflomm'”’: showed that 
vascular and vagotonic structures remain af- 
fected long after treatment has been stopped. 
The web of a frog’s foot shows marked di- 
latation of the capillaries and of the larger 
venous branches with accelera- 
tion of the blood stream and a marked in- 
crease in defensive elements. The 
vasodilating effect is often so unusually pro- 


arterial and 
cellular 


nounced as to produce engorgement, diapede- 
sis, bleeding, and local swelling. This can- 
not be duplicated with waves longer than 30 
meters. Application of adrenalin or similar 
drugs previous to treatment has no influence 
on the vascular effect just described. 
Schereschewsky’s contention that there ex- 
ists a specific wavelength for tumors (Jens- 
rats) has had recent con 


sen sarcoma in 
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Fig. 8. Lethal period of staphylococci at various temper 


atures by means of condenser field and water bath with 4.8 
meter wavelength. (Schliephake.) 
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Fig. 9. — Lethal period of tubercle bacilli at various tem 
peratures by means of condenser field and water bath with 
4.8 meter wavelength (Schliephake. ) 


firmation by Pflomm, and Reiter'’’. Reiter has 
shown that wavelengths of more than 15 
meters have a uniform heating effect, while 
those below are in addition capable of pro- 
ducing selective warming of certain tissues. 
With a 4 meter range, tumors in rats dis- 
appeared. This reaction appears to be purely 
inflammatory and can be measured by the ef- 
feck on the metabolism of the treated tissue. 
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RADIATHERMY 


Clinical Action 

the facts reviewed above it can be 
that radiathermy of 30 to 3 meter 
wavelength possesses distinct physical and bio- 
The studies of its selective, 
general, and local pyretic action suggest that 


From 


seen 
logic properties, 


it is a new adjuvant to physical therapy, their 
conclusions tending to correlate rather than 
differentiate the data for clinical exploitation. 

From a clinical point of view it is doubtful 
whether condenser field instruments for hy 
perpyrexia offer therapeutic effects that dif 
fer from those of the less costly use of hot 
water, the electric blanket, or diathermy. Bier- 
man’s’ contributions completely summarize 
the physiologic and clinical possibilities of hy- 
perpyrexia; and no matter what the conten 
tion about the relative values of the methods 
the facet remains 
that, as a result of his work, we have a com- 


just enumerated may be, 


pact picture of its general physiologic action 
adaptable to clinical application. It needs but 
pointing out that this heating action may be 
so controlled as to produce either stimulating 
or depressing effects, both of which may in- 
fluence the entire body. The investigators of 
this subject have dealt with but a limited re- 
gion around 30 meters and realize that many 
of their inferential 
other wavelengths. 

The situation relating to its local or topical 
use in medicine is more sharply defined. The 


conclusions are but for 


entire range of the wavelength under consid 
eration has been critically investigated on bio 
logic and phantom material and confirmed by 
controlled In contradistine 
tion to the inferential physiologic action of 
hyperpyrexia, the topical action of radiather- 
my is predictable. According to Schliephake'*>’ 
there are four essential properties inherent in 
ultrashort waves, namely: 

1. A special thermal action, which directly 


clinical studies. 


effects the smallest particle. 
2. A localized depth effect. 
3. <A selective thermal action. 


4. A specific effect on colloids. 

The capacity current with hysteretic prop- 
erties operative for short radiathermy passes 
into the tissues, becomes converted into heat, 
and acts in accordance with Joule’s and Ohm’s 
laws, just as does diathermy. The distribu- 
tive effect, however, is distinctly different 
from diathermy, in that instead of being 
shunted away from such resistances as fat. 
bone, or fibrous tissues, ultrashort waves (15- 
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3 meters) through the smallest par 
ticle of these tissues and create a favorable 
therapeutic reaction. Moreover, in every such 
particle, be it ion, molecule, or colloid, sec- 
field arise, 
which again are transformed into endogenous 
heat (Schliephake). The lesson to be drawn 
from this is, that shorter wavelengths pro- 


pass 


ondary effects of the electrical 


duce more specitic effects. 

As an illustration it has been shown that 
nasal and dental infections antra, sinuses, 
dental granulomata, and paradentosis — have 
been more favorably affected with a 6 than 
with a 15 meter wavelength. On the other 
hand, asthma and migraine have shown quick 
improvement with 12 meters as compared with 
encephalitis, which responded best to 6 me- 
ters (Schliephake). I’xercise of critical judg- 
ment is therefore essential, the question of 
specificity of wavelength still being a moot 
problem. cumulative evidence 
pointing toward specific effect, the results ob- 
tained were always associated with a heating 
effect, reducing these conclusions to the realm 


In spite of 


of probability. 
Technic * 

While the technic of radiathermy is com- 
paratively simple, it nevertheless presupposes 
the employment of certain standard proce- 
dures to insure good end results. Its very 
simplicity and superiority over diathermy have 
created an impression that nothing more is 
needed than to fasten the rubber or glass in- 
sulated condenser electrodes to the surface of 
the skin or upon clothing to produce diffusible 
deep heat throughout the tissues. This does 
not correspond with actual experience. The 
most recent authority to call attention to this 
fallacy is Kowarschik.”” Studying the ef- 
fects of heating properties of radiathermy on 
cadavers and living subjects, he found that 
deepest heating is attained only when a suf- 
ficient air gap is provided to produce capacity 
currents between the electrode and the sur- 
face of the tissues. Any other method causes 
but a surface heat effect within the tissues, 
inferior even to that of diathermy, and re- 
sembling the superficial effect of infrared. To 
obviate this, the condenser electrode must be 
so adjusted as to provide about one-half inch 
of space between it and the part to be treated, 
this being accomplished by interposition of 

* This holds true for the various types of short wave 
instruments on the market, from 30 to 3.3 meters. The au- 


thor expresses appreciation to all the manufacturers for use 
of their instruments in this clinical study. 
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felt, or rubber pads, or actual air gaps, as 
when glass electrodes are used. The most 
practical plan is to provide sufficient distance 
spacing of the active electrode when greatest 
heat depth is desired, and closer spacing when 
the part to be treated is at or near the sur- 
face of the skin. In this manner the greatest 
amount of energy is either into 
the depths of the affected part or concentrated 
near the active electrode closest to the skin. 

In short, the effects produced by a proper 
technic of condenser electrode application are 
the very balance between dramatic and indif- 
ferent results. This fact cannot be stressed 
too strongly. In this connection the hollow 
glass electrodes employed by Schliephake are 
at present the closest approach to an ideal 
type, as they provide rigid air spaces between 
patient and metal. Unfortunately, being of 
glass, they are subject to cracking and break- 
age. In either variety the electrode is held 
in place by broad, elastic bandages. 

The length of treatment is usually one-half 
that commonly found necessary with diather 
my, but may be increased for pronounced con 
stitutional effects in the localized treatment 
of general paralysis of the insane, the parkin- 
sonian syndrome, encephalitis, and similar con- 
ditions. The hypotensive action following this 
form of cerebral treatment utilized 
when indicated, but its duration is variable. 
The rapid and at times even permanent re- 
duction of ocular difficulties, headaches, and 
the reestablishment of metabolic function in 
female sex organs represent a striking ad- 
vance in therapy. This becomes even more 
convincing when it is considered that a twice 
trephined case of deep glioma of the brain 
regarded as hopeless and inoperable, and 
which was aggravated by radium, responded 
to short radiathermy by recovery from ataxy, 
restoration of vision, and regaining of men- 
tal orientation and speech (Schliephake). 

Equally significant is the lasting hyperemia 
in tissue. As pointed out above, the hyperemia 
cannot be influenced by such vasoconstrict- 
ing drugs as adrenalin (Pflomm). That sen- 
sation of warmth is retained in the treated 
part for nearly two years, is a striking com- 
mentary on its prolonged action. Two years 
ago I subjected myself to various local ra 
diathermic experiments. As part of them, the 
feet, ankles, and knees of both limbs were 
tested for temperature and circulatory effi- 
ciency prior to treatment. The right limb was 


introduced 


can be 
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treated with radiathermy, the left with dia- 
thermy, the shoe being retained on the former. 
The sensation of temperature in both at the 
end of ten minutes was about the same. Since 
then, my right ankle and knee have retained 
a feeling of pleasant warmth, in contrast to 
the left which remained normally cool. His- 
tamine tests before and since treatment have 
shown the right ankle and knee to be richer 
in circulation than the left. 


Indications 

As already alluded to, radiathermy adds to 
the indications for high frequency therapy 
certain conditions inaccessible with diather- 
my. Acute inflammatory and purulent con- 
ditions, whether walled off or not, readily 
yield to condenser fields of definite wave- 
lengths. Approximately the 12 to 3 me- 
ters lengths are best suited for endothermic and 
selective, and the 30 to 12 meters for diffuse 
thermic effects. The shorter the wavelength, 
the greater its influence on electrolytes, bac- 
teria, and colloid phenomena. 

Inflammatory and purulent processes, such 
as carbuncle, furuncle, hidradenitis, suppura- 
tion of the antrum, ethmoid, sinus, and chest, 
certain forms of arthritis (acute and specific ), 
tenosynovitis, and algias in general have often 
been speedily relieved with short wave radia- 
thermy. 

Bone and joint suppurations, including tu- 
berculosis, duodenal ulcers, peritoneal inflam- 
mations and resulting adhesions, perityphilitis, 
and periproctitis (Halphen and Auclair), have 
already been studied clinically with favorable 
results. Schliephake has reported the specific 
effect of radiathermy in cases of pulmonary 
abscess which ordinarily have an associated 
mortality of 60 to 70 per cent when treated 
medically, and of about 40 per cent with sur- 
gerical intervention. Of 25 patients treated 
by him in the Rudolph Virchow Krankenhaus 
in Berlin, all were cured without operation. 
Liebesny®? concludes that short wave therapy 
is indicated in paronychia, abscesses of the 
sweat glands, carbuncles, phlegmons, erysipe- 
las, sinus infections, tuberculous joints, arte- 
riosclerotic gangrene, and Raynaud’s disease. 
The list is by no means complete, but the 
clinical results point so strongly toward ra- 
diathermy as an agent of great potentiality 
that the future may raise it to as distinct a 
discipline in therapeutics as is now roentgeno 
therapy. 
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Report of Cases 
The following cases taken at random illus- 
trate the striking therapeutic results of ra- 
diathermy in both acute and chronic condi- 
tions, that have resisted orthodox methods of 
treatment: 
Case 1.—(Cook Co. Hosp. No. 1474847). <A. S., 


female child, aged 7, admitted with a diagnosis 
of cellulitis of the right submaxillary region, that 
had been progressing under the usual treatment 
to a condition for which immediate operation 
was considered. The patient was gravely ill with 
constitutional symptoms, which caused the oper- 
ation to be delayed. 

Radiathermy was given over the affected part 
for ten minutes on two consecutive days, as a 
result of which the swelling practically disap- 
peared and the constitutional symptoms abated. 
Six additional treatments were administered to 
insure a perfect result. The patient was dis- 
charged without operation. 

Case 2.—(Cook Co, Hosp. 1473728). P. A. I., a 

girl, aged 7, admitted to hospital with a diagno- 
sis of cellulitis of left cheek, complicated by se- 
vere orbital cellulitis. This little patient was 
extremely toxic, the hospital record showing a 
typical temperature curve varying from 103 to 
104 degrees F., and a pulse around 130. After 
the first treatment with radiathermy over the af- 
fected area for ten minutes the patient became 
toxic, but after the séance she was so 
much improved as to sit up and play. After the 
fifth application the entire affection became lo- 
calized. In spite of the improvement the at- 
tending otolaryngologist insisted on and did per- 
form a simple buccal incision to establish drain- 
age, which, in my opinion, was superfluous. Five 
radiathermy applications were made with satis- 
factory recovery. 
"Case 3.—(Cook Co. Hosp. No. 1407599). G. A., 
male, aged 40. Admitted with a diagnosis of epis- 
taxis, due to general hypertension, which was 
stopped with great difficulty by repeated packing. 
This patient was tentatively discharged, but de- 
veloped acute glossitis and lymphadenitis of a 
type considered by otolaryngologists as usually 
leading to a fatal termination. 

He was given two 10-minute applications of 
radiathermy (15 meter wavelength) one electrode 
on top of the head and the other under the chin. 
Although these treatments produced headache — 
as is natural with such a method — the com- 
plete disappearance of all threatening processes 
fully recompensed the gravely ill patient for 
his inconvenience. In this case the technic of 
treatment was altered, three applications being 
given with glass electrodes over each side of the 
face. 

Case 4.—(Cook Co. Hosp. No. 1475611). J. R., 
aged 38, male, admitted with diagnosis of infec- 
tion of submaxillary gland, complicated by cellu- 
litis. He had shown a swelling of the right side 
of the neck for four days. His history shows 


second 


that he had suffered nearly every year from sim- 
ilar attacks ever since his ninth year of life, in 
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spite of an operation performed at that time. Al- 
though this patient had an obstruction of the 
right submaxillary duct, two local treatments 
with radiathermy sufficed markedly to decrease 
the large swelling and to efface the cellulitis, 
justifying his discharge home. 

Cask 5.—E. K., aged 70. Male, referred by Dr. 
Stol. Diagnosis: Endarteritis obliterans (Buer- 
ger's disease) of the lower extremities, compli- 
cated by arteriosclerosis, sinusitis, and ethmoidi- 
tis. The history of the vascular affection shows 
an insidious onset several years ago. The pa- 
tient developed typical symptoms of claudication 
which seriously interfered with his routine duties. 
Dr. A. L. Louria of New York, who had originally 
seen this patient, has placed at my disposal a 
complete diagnostic work-up. Radiathermy was 
given for 20 minutes, one electrode over the pos- 
terior aspect of the left thigh and the other un- 
der the shoe of the same leg, which was the one 
more seriously affected. Two days later when 
the patient reported for the next treatment he 
volunteered the information that he noticed a 
great improvement, being able to walk longer 
distances without the appearance of spasms. 
These treatments were given every other day 
varying in length and application, so that at 
times the sacral plexus was included. All told, 
21 treatments were given with exceedingly sat- 
isfactory symptomatic results. 

His sinus infection and ethmoiditis, for which 
he had been treated by a number of specialists 
for many years, were also symptomatically re- 
lieved by radiathermy — 15 treatments of 10 min- 
utes were given in connection with the above 
mentioned applications. The condenser electrodes 
were placed over the forehead and the nape. 


Cask 6.—Dr. S., aged 66, suffered for many 
vears from spastic colitis complicated by myocar- 
dial involvement and general asthenia. It should 
be added that he has been treated both abroad 
and here by prominent specialists, without se- 
curing any improvement. During that period he 
also complained of six to seven watery evacua- 
tions, borborygmi, abdominal distress, and loss of 
weight. 

In this case I decided to apply radiathermy 
not topically, but to bring under its influence 
the vegetative nervous system, or that part of it 
innervating the abdominal viscera. For this pur- 
pose one large condenser electrode was placed 
over the intrascapular region and the other over 
the thorax. Twelve treatments on alternating 
days, varying from 20 to 30 minutes each were 
given to date. The physician-patient has report- 
ed that he is completely relieved from all suf- 
ferings. To cite his own words: “I did not think 
such a change possible, but evidently radiathermy 
has accomplished the impossible.” 


Case 7.—A. N., aged 42, a police official, was 
referred by Dr. Blech, with a diagnosis of trau- 
matic arthritis of the left knee, subsequent to a 
gunshot wound of the joint. The knee was in 
a marked state of contraction, requiring a crutch 
to enable the patient to move about. The joint 
was markedly swollen, painful, limited in mo- 


4 


14 ARCHIVES OF PHYSICAI 


tion, the affected leg being held at a flexion of 
20 degrees, due to fibrous adhesions in the 
ulation. Pain was relieved after four radiathermy 
treatments, and motion of the joint was increased 


to practically normal after the 


artic 


ninth application 
On discharge this patient discarded even a cane, 


which he used instead of his crutch after the 
fourth treatment 
Case 8 B M.. female, aged 26, referred by 


Dr. Blech with a diagnosis of acute arthritis of 
the left wrist due to Neisserian infection Dr 
Blech reports that he had tried Bier’s passive 
hyperemia without, however, attaining the antici 
pated degree of success and desired a trial with 
radiathermy. This case showed a highly marked 
inflammatory process with exquisite pain, so 


much so that Dr. Blech had been compelled to 
apply a splint. Relief from pain was attained in 
this patient after the third tr 
ment having become mainfest immediately after 
the first application \fter the tenth treatment 
the patient’s inflammatory process had practically 
subsided to a 


eatment, improve 


degree justifving her discharge 


Case 9.—D. G., aged 58, a sufferer from pros 
tatic hypertrophy, suddenly developed acute per 
ineal pain and intense cystitis. This patient was 
referred by Dr. Blech for treatment preliminary 
to prostatectomy, and for palliation of his acute 
phenomena. Radiathermy was applied with the 
patient in the sitting posture, one electrode be- 
ing placed under the perineum without the re- 
moval of his clothes, and the other in a like 
manner over the pubic region. Two treatments 
sufficed to give the patient complete relief from 
his acute symptoms, each having lasted 
10 minutes. After the the acute 
phenomena Dr. Blech accepted the patient as fit 
for operation. 

Case 10.—In addition to the 
to illustrate striking successes, I consider it prop- 
er to report one of relative failure for the prin 
cipal condition, with good results of associated 
conditions. This case concerns a middle-aged 
banker who has been under the care of a dis- 
tinguished internist and also of an equally dis- 
tinguished surgeon, both of whom referred this 
patient to me with a tentative diagnosis of arth- 
ritis of the right shoulder. His history and ex- 
amination shows that he has pain and great lim- 
itation of the shoulder joint, although the x-rays 
proved negative for arthritis. 
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My own diagnosis 


is subacromial and subdeltoid bursitis. Of in- 
terest in this case is the fact that this patient 
also suffered from gingivitis with bleeding and 


from cholecystitis, for which operation was post- 
poned. Radiathermy over the shoulder region 
and through the bursae failed to give him definite 
relief, but there was a slight improvement of his 
pains and limitation of motion. On the other 
hand several radiathermy applications to the 
gums and to the right upper abdomen produced 
a complete cessation of the gingivitis and bleed- 
ing as well as of any symptoms attributable to 
the gall bladder affection. At this time I am at 
a loss to explain the failure of radiathermy in 
the shoulder affection. 
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Rules for Administering Radiathermy* 

1. Considering that in radiathermy the sen 
sitivity of the patient to warmth is the sole 
reliable guide to the regulation of dosage, it 
is essential to examine each patient for normal 
sensitivity to heat and cold to exclude the 
presence of affections of the nervous system, 
which are characterized by loss of sensitivity, 
and to avoid the danger of producing burns. 

2. Each patient should be advised that the 

treatment must produce only moderate and 
pleasant warmth, and that the moment sensa 
tions of intense heat of a painful nature ts 
experienced, he or she should report it to al- 
low adjustment. 
3. All metallic substances and objects with 
in the field of treatment must be removed be- 
fore treatment, to avoid intense localized heat 
Watches, keys, pocket knives, 
and the like must be removed from the cloth- 
It is not at all impossible that metallic 
foreign bodies imbedded in the tissues, as for 
example, old broken needles, bullets, and the 
like, may seriously interfere with the admin- 
istration of radiathermy to that region. On 
the other hand metallic fillings of teeth do not 
appear to have given rise to any unpleasant 
effects. 

4. Care must be taken when treating re- 
gions in which the bones lie close under the 
skin. Here the patients may complain of pain- 
ful sensations instead of experiencing the 
pleasant warmth essential for success with ra- 
diathermy. This is known as periosteal pain. 
It is essential to at once switch off the ap- 
paratus and to await complete cessation of 
the unpleasant phenomena, after which treat- 
ment may be resumed with moderate dosage. 

5. Chairs or tables on which patients are 
placed for treatment must be free of metal 
parts for the reasons given under Rule 3. 

6. Ojijl cloth, art leather, old rubber mats, 
and any moist substance, all of which are so- 
called semi-conductors, should not be em- 
ployed as pads under any circumstances, not 
even with covering of non-conducting mate- 
rial. The principal reason is that semi-con- 
ducting materials may become overheated and 
otherwise act like metals apart from deviating 
energy, which in turn would nullify the ef- 
fects of treatment. 

7. All connecting wires and other metallic 
appliances to secure the electrodes should be 
* Translated from the German of Siemens-Reiniger-Werke. 


but liberally modified according to the author's personal 
experience. 
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thoroughly insulated and kept at a consider- 
able distance from the patient for obvious rea- 
sons. Interposition of felt in incomplete in- 
sulation suffices. 

8. To secure the proper depth effect, the 
distance between the electrodes and the skin 
should be not less than one and no more than 
five centimeters, the variation depending on 
the size of the electrode and make of appa- 
ratus. Asa rule the larger the electrode, the 
greater should be its distance from the skin. 

9, All felt-pads used to produce separation 
of electrodes from the skin must be abso- 
lutely dry not only before but throughout the 
treatment. To avoid these pads from becom- 
ing moistened by the patient’s perspiration, 
blotting paper, some cellular material, linen or 
similar material must be interposed between 
the skin and the felt-pad. 

10. When it is desired to attain the maxi- 
mum effect in treating the chest or the abdo- 
men, the following rules, given by Fritsch, 
should be followed: 

(a) Set the shortwave apparatus for max- 
imum dosage by the proper skin-electrode dis- 
tance, subsequent adjustments of dosage be- 
ing made with the regulating devices of the 
apparatus. 

(b) Maximum heat effect will be attained 
with an apparatus having the largest power, 
with the smallest intrinsic heating of  elec- 
trodes and their interposition materials (e. g., 
felt-pads) employed to secure skin-electrode 
distance. 

11. Glass electrodes ( Schliephake ) have a 
superior depth effect and are therefore par- 
ticularly indicated when one has to treat thick 
bodily parts, such as the trunk, deeply located 
bones, and the like. For glass electrodes, too, 
cellular material, blotting paper, or linen 
should be interposed to prevent a formation 
of sweat and resulting sparks, intense heat- 
ing, and burns. 

12. Remove clothing in all cases where a 
maximum effect is aimed at and considerable 
perspiration may be anticipated, as in the case 
when one makes use of large electrodes. 

13. When shortwave treatment is given 
for superficial (skin) effect, medium depth ef- 
fects are essential, for which reason skin-elec- 
trode distance must be maintained. It should 
also be noted that with small electrodes the 
distribution of heat on the skin is not uni- 
form, which becomes especially noticeable at 
uneven parts of the treated skin. 
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14. Monopolar treatment having a lesser 
depth effect, is applicable when deep effects 
are not desired, e.g., when the head is to be 
treated and “flooding” of the brain is to be 
avoided; or in treating superficial lesions in 
close proximity to bones, in which case the 
skin-electrode distance should not exceed 20 
millimeters. 

15. Longitudinal treatments of extremities 
should always be given through the patients 
clothing. 

16. For the longitudinal treatment of ex- 
tremities and when otherwise a maximum 
depth effect is either not desired or unattain- 
able (as is the case in spark-gap short wave 
apparatus) one may make use of moldable 
electrodes for greater convenience. 

17. All electrodes should be larger in area 
than the diseased part to be treated, in order 
to stimulate the lymph current of the adjacent 
Structures. 

18. During administration of treatments 
the physician should frequently ascertain by 
interrogating the patient whether the heat is 
felt at the proper place and pleasantly. As the 
resonance indicator of the apparatus, unlike 
the ammeter on a diathermy apparatus, is 
NOT a reliable guide to dosage, and as pa- 
tients frequently become dulled in sensitivity 
to intense heat after prolonged application, the 
physician must place his hand to the patients 
skin from time to time to ascertain the de- 
gree of heating. U’se of any regulating appli- 
ances must never be entrusted to the patient! 

19. Whenever it is desirable to concentrate 
the shortwave treatment towards one (active) 
electrode for the purpose of affecting super- 
ficial wounds, infections, or other lesions, the 
skin-distance of the active electrode should be 
somewhat less than that of the inactive elec- 
trode. 

20. As burns are more likely to appear 
where osseous structures lie close to the skin 
or where one encounters irregularities of con- 
tours, such as prominences in articulations, 
one should in all such places insure against 
such an accident by increasing the skin-elec- 
trode distance. Similarly one should not in- 


crease without control the dosage simply be- 
cause patients state that they no longer feel 
warmth. As was pointed out in rule 18, pa- 
tients become dulled to the sense of heat, and 
an unnecessary increase of dosage may lead 
to burns. In all such cases the resonance-in- 
dicator is of relative value as a guide. 
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21. \Vith apparatus providing currents of 
ditferent wavelengths it is excellent practice 
to select shorter lengths for depth effect or 
when one has to treat suppurative processes. 
Longer wavelengths are best adapted to more 
superficial lesions, especially those without 
suppuration. 

22. In the application of shorter wave- 
lengths the physician should exercise special 
control and watchfulness, as one must not 
solely rely on the sensitivity of the skin to 
heat. Impairment of sensitivity even to a 
slight degree is always to be borne in mind. 
Undesirable complications are avoidable by 
care. 

23. In all cases affecting the head, espe 
cially when involving also the brain, individual 
reactions must be observed. Not infrequently 
patients complain of headache, dizziness, o1 
other nervous phenomena, which dictate the 
usual precautions. 

24. In applications of radiathermy to pa 
tients suffering from heart disease, the same 
precautions must be taken as with any form 
of heat therapy, including diathermy. Watch- 
ing the pulse will guard against mishaps. 

25. It is recommended that a neon light in 
working order be always at hand when ad- 
ministering radiathermy. Occasionally it may 
become necessary to determine proper reso- 
nance to check the proper function of the ap- 
paratus, or to correct some mechanical defect. 

Conclusions 

1. Radiathermy represents an important 
advance in high frequency therapy because it 
favorably influences inflammatory and puru- 
lent affections impossible and even dangerous 
of treatment with diathermy. 

2. Radiathermy operates according to 
Joule’s and Ohm’s laws and influences bio- 
logic structures by capacity effects instead of 
by conductivity, as is the case with diathermy. 
Greater capacity insures greater concentration 
of energy in deep structures. 

3. Radiathermy utilizes two regions of the 
Hertzian spectrum (30 to 12 and 12 to 3 
meters) provokes distinct physiologic changes, 
depending on the wavelength, and creates 
thermal, selective, and specific reactions. 

4. While evidence points towards specific- 
ity, the striking therapeutic effects have been 
associated with heating phenomena, thus plac- 
ing conclusions of specificity in the realm of 
theoretic speculation. 

5. The technic of radiathermy is essentially 
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similar to that of diathermy, except that use 
is made of insulated special electrodes which 
are held at varying distances from the skin of 
the parts to be treated, the clothing of the pa- 
tient often remaining undisturbed during ap- 
plications. Control of the current is not de- 
termined by an ammeter, as in diathermy, but 
presents no technical difficulties. 

6. The principal indications for radia- 
thermy are virtually all affections for which 
diathermy has proved effective. In addition 
radiathermy is capable of producing hyperemia 
of osseous structures. It has much deeper 
heat effects than diathermy and is therefore 
the method of choice in deep-seated inflam 
matory processes. Its striking and revolu 
tionary indication is its favorable influence on 
suppurative processes for which diathermy is 
distinetly contraindicated. 

7. The large range of affections for which 
radiathermy has already proven pronouncedly 
alleviating and even curative, promises it an 
important status in therapeutics. 

30 North Michigan Ave. 
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Discussion 

Dr. William Bierman (New York): Some 
four years ago, I chanced to be walking through a 
portion of Westchester with Dr. Carpenter and I 
suggested the name ot Radiothermy to describe the 
heating effect of these shorter wave lengths, which 
we were then employing. That term is subject to 
a good deal of criticism and it would be more or 
less futile to engage in a discussion on nomenclature 
when there are other vital problems to be consid- 
ered. 

The important point is whether or not there is any 
specific action other than that of heat. A second- 
ary point, which is also a tremendous factor, is the 
relative heating effect of various wave lengths on 
different tissue. 

As to the first point, the best argument that I 
have seen is that propounded by Szymanowski and 
Hicks, of the University of Pittsburgh, who have 
described their work on the effect of shortwave 
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radiation on diphtheria toxin. Of course, their pres- 
entation must be subjected to further critical proof. 
They have shown that it is possible to diminish the 
toxicity of some diphtheria toxins by irradiation 
with wavelengths, such as those described by Dr. 
Kobak. They surrounded their toxin with water- 
cooling mechanisms to make sure that the effects 
were not heat effects. That, to me, is the best 
argument that I have thus far seen to prove that 
short waves may have some action other than that 
of heating. 

The next presentation to which I should like to 
call your attention is that of Schereschewsky, which 
Dr. Kobak mentioned. His work has been analyzed 
carefully by Christie and Loomis. The argument, 
in my opinion, is in favor of that presented hy 
Christie and Loomis; namely, that there is no speci- 
fic effect upon those tumor cells other than from the 
heat created. 

There are, of course, many considerations which 
touch upon the topic under discussion. For exam- 
ple, mention was made of the work of Kahler in 
the irradiation of paramecia. Kahler and Voigtlin 
who are in the United States Public Health service 
and have published their work in some of the re- 
ports of the Public Health Service a few years 
ago, called attention to the difference in the heating 
of media containing variable percentages of potas- 
sium and varying changes in pH. It is of interest 
that according to the best work done in the study 
of these metabolites as they affect malignancy that 
there is a definite change, both in the percentage 
of potassium and in the pH of tissue fluid surround- 
ing malignant cells as contrasted with non-malignant 
tissue. 

T mention these things to indicate that the field is 
a complex one and has enormous therapeutic pos- 
sibilities. It is the consideration of this very com- 
plexity which to us should be the most vital on¢ 
at the moment. 


Dr. W. J. Egan (Milwaukee, Wis.): You are 
going to hear a great deal about ultrashort wave 
therapy in the next two or three years. The ulti- 
mate place for it is not as yet settled and you are 
going to come in for a great deal of criticism. We 
use ultrashort wave therapy in a great many fields. 

You will be criticized in your staff meetings and 
will be told that you cover everything, or claim 
that you can treat many things with ultrashort 
wave therapy. Please come back to the basis that 
from the beginning the earliest workers in this field 
started out with a principle. Schliephake went to a 
commercial firm in 1926 and said, “Make for me a 
tube that will give me enough power and enough 
current to get radio waves into tissue.” From that 
time on he has developed three biological principles : 

First of all, are these waves germicidal? If so, 
what waves are germicidal, and for what organism 
are they most specific? Are these waves analgesic? 
We know that clinically they are. And third, have 
these waves a trophic effect? In other words, will 
they improve tissue? 

Bring these principles into the practice of medi- 
cine and you will readily understand why you will 
use short waves for the infection of the middle ear 
canal, and why it is used in lung abscess and en- 
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capsulated empyema, and why it 1s being used tot 
relief of pain in certain types of arthritis 
When you consider the trophic effect you will 
realize why it can be used for certain illnesses 
You will realize what the trophic effects are and 
why it is used in encephelitis, and why certain ob 


servers have even used it in some cases Of Intan 
tile paralysis. 
There is another thing that I should like to hav 


you keep in mind, and that is that with such a new 
field as this, we as practitioners are largely at th 
mercy of our commercial friends, [| urge upon each 
one of you when you do purchase such apparatus, 
as you are going to do, that if you have among 
your friends electrical engineers, have them come 
over and measure your machines for wave lengtl 
current, power, and voltage. All of the instruments 
do not work alike, and consequently your results 
are going to vary 

Dr. Norman E. Titus (New York) 
conviction that those of us wito still have diatherm) 
machines do not have to worry. I do not think 
that short waves will ever replace diathermy. The 
greatest effect of diathermy is through another fa 
tor in the passage of the current through the tis 
sues. 

Short wave therapy generates a current by 
hysteresis in the tissues where diathermy works 
through the resistance of tissues to the passage 
of the current. 

To those men in the room who use instru 
ments, I wish to say, do not look forward to dis 
carding your old equipment. This is a different kind 
of instrument and produces the same ultimate effect 
in another way. We will still be using diathermy, 
and perhaps all of us will be using radiathermy as 
well in the future 

Do not get too enthusiastic about radiathermy as 
yet. Let these men who have the chance to do 
research find out what it is all about and find out 
how we can determine how much heat is generated 
in the tissues, and then we can safely use it through- 
out the whole field of physical therapy. Let the re 
search men guide us and do not let us jump into 
it too enthusiastically. 
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Dr. Disraeli Kobak: (closing): | want to sup 
port the conservative attitude of Dr. Titus, the 
prophetic vision of Dr. Egan and the critical point 
of view of Dr. Bierman, the totality of which makes 
for an intelligent approach to this new and impor 
tant contribution to physical medicine. My thesis 
was not a comparative study between radiathermy 
and diathermy, nor was it my purpose to extol the 
virtues of one and the limitations of the other. | 
have implicit faith in the intelligence of the medi- 
cal profession and in the tuture of short wave fra 
diation to rest the fate of the latter in the hands 
of the former. We still have horses in America 
n spite of automobiles and airplanes. Oxen still 
do the drudgery of field work in spite of threshing 
machines. Science does not convert by sword but 
hy reason and experience, and it should be remem- 
bered that the radical of yesterday is the conserva- 
Short wave will not compete with 
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tive of today. 
diathermy because it will supersede it 
lices point to that conclusion 

The remarkable labors of our colleagues abroad 
have shamed us by their aggressive labors im this 
feld. Our somnolence has given them a head-start 
that will be difficult to catch up and I say this in a 
spirit of full admiration for all that has been con 
tributed to date. The least we can do is to study 
their reports and verify their findings No small 
amount of this has already been accomplished, and 
Dr. Egan and no less Dr. Bierman have devoted no 
small amount of their labors to this problem. In 
connection with the work reported abroad [ plead 
for a tolerant and broad minded attitude of our 
American colleagues. The verdict is inevitable that 
short wave therapy is the most significant contribu- 
tion discovered to date in connection with the ap- 
plication of short Hertzian waves in therapy. Even 
if every portion of my thesis is questioned, the 
clinical results obtained have thus far been so im- 
pressive as to capture the enthusiasm and the imag- 
ination of the general practitioner the world over. 
I close with the conviction based upon critical study 
that all that has been said about short wave radia- 
tion has been a conservative estimation of its pos- 
sibilities and opens up a brilliant new chapter in 
physical therapy to be exploited for the benefit of 


mankind. 
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The following ts an attempt to clarify my 
own conception of the relationship of cer- 
tain forms of therapy, in the hope that it 
may aid others towards a more exact un- 
derstanding. This objective has been on my 
mind for as long as seven years following 
the receipt of a book, entitled Practice of 
Physiotherapy. Here was a oppor- 
tunity, | thought, to refresh my knowledge 
treatment 
and to learn recent developments. Greatly 
to my surprise, | found that little outside 
was discussed, and with 
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of the various natural means of 


of electrotherapy 
a few more similar experiences I acquired a 
certain distrust of the word “physiotherapy.” 
This paper is therefore concerned with the 
meaning of the word “physiotherapy” as 
well as with the relationship it bears to oc- 
cupational therapy. 

had assumed that physiotherapy 
broad in its scope and implied the use of 
nature’s physical forces, such as, heat, cold, 
light, air, water, and electricity for remedial 
medical 
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purposes. Physical exercises or 
gymnastics are also included in this cate- 
gory. Men have specialized in the use of 
one of these forces and in order to indicate 
this specialization other names have been 
coined, such as, hydrotherapy, aerotherapy, 
electrotherapy, etc. These terms are suffi- 
ciently descriptive to indicate therapeutic 
means or methods, but when the more gen- 
eral and inclusive term of “physiotherapy” is 
used one is left in doubt as to just what 
particular implied. I am_ re- 
minded of a speaker who, in describing a 
case, spoke of using “physiotherapy,” and it 
was only on inquiry that I learned that it 
was hydrotherapy that aided his case. Ac- 
cordingly it is my belief that we should be 
more specific in describing the form of 
physiotherapy we are discussing and only 
use the word “physiotherapy” when we de- 
sire to present a generic term. 


agency 1s 


_* Read at the Thirteenth Annual Session of the American 
Congress of 
1934. 
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Status of Occupational Therapy 

Among the special forms of general physio- 
therapy | believe that occupational therapy 
occupies somewhat the position of an adopted 
child will be elaborated. 
ccupational has variously 
defined, but has generally accepted 
to be any activity remedial pur- 
poses. ‘There is, therefore, a wide field from 
which to select the form such activity shall 
take. Many of these activities include or 
so have 


for reasons which 
therapy been 
been 
for 


entail some physical exercise and 
been used to strengthen weakened muscles 
or to re-establish the functions of injured 
or paralyzed nerves. It has been found that 
when a patient is given some form of work 
to do which exercises weakened muscles, 
that their normal functioning powers are re- 
stored more quickly than when he is given 
gymnastic exercises which lack the interest 
that is attached to craft work. For exam- 
ple, walking with a definite object is better 
than exercising the leg on some form of ap- 
paratus, because the attention of the patient 
is not concentrated upon the manner of per- 
forming the act and therefore the automat- 
ism of the muscular act is more quickly re- 
stored. This will be appreciated if one con- 
centrates upon the various motions which 
are used in walking, such as swinging the 
leg, balancing the body, bending the knee, 
or when one walks with attention di- 
rected on some purposeful objective. It 
will be noted that in the former the rate is 
slowed and the movement is performed 
awkwardly. It is easy to substantiate that the 
automatism of movement is more quickly 
restored if attention is directed to some 
other objective than the manner of making 
them. 

Interest is of great importance in occu- 
pational therapy. It has been found that a 
patient makes more rapid progress if his 
attention is concentrated upon what he is 
making and he derives stimulating pleasure 
in its performance. Too many individuals 
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consider basket making as the sole form of 
occupational therapy. Basketry has much 
to recommend it for remedial purposes. It 
involves chiefly movements of the fingers 
and forearm, hence is excellent to restore 
function in stiffened fingers, wrists, and el- 
bows. It is fairly cheap as the materials 
are comparatively inexpensive, the imple- 
ments or tools are few in number and of a 
nature t' be entrusted to those who have 
mild suicidal tendencies. The article made 
is either useful, ornamental, or both, and 
so gives that satisfaction to the patient 
which is so desirable in keeping up his in 
terest. [asketry is flexible in that it can 
be carried on at the bedside or elsewhere. 
It is so interesting from an ethnic stand- 
point that a large literature has accumulated 
on this one point alone. Basketry has an 
associated interest for cultured patients. 
Probably because it is the oldest craft, we 
have an instinctive liking for it. Yet bas 
ketry is not the only occupation which 
serves to bring stiffened fingers, wrists, or 
elbows back to normal. 

For the past 12 years occupational 
therapists have had a journal of their spe- 
cialty and a considerable literature, much 
of it devoted to studies of crafts from both 
physical and mental standpoints. This view- 
point has become so generally accepted that 
those describing new occupations or modi- 
fications of old ones usually include such an 
analysis. 

I have referred to occupational therapy 
as an adopted child of physical therapy, but 
regret that I do not know when the latter 
came into use. We all know that Hippoc- 
rates wrote of air, water and climate, and 
that Galen said that “Employment is Nat- 
ture’s Physician” so that the therapeutic 
value of both physical forces and employ- 
ment seems to have been known to and 
utilized by ancient physicians. The term 
occupational therapy is said to have been 
first used by the late George Edward Bar- 
ton, probably about 1915. While descrip- 
tive, it is cumbersome and is frequently ab- 
breviated to OT in these New Deal days. 
The older names of work cure, ergotherapy, 
diversional therapy, and the like, are not 
sufficiently inclusive, as both work and 
amusement may be prescribed for the same 
or different patients. While both physical 
forces and employment or occupation have 
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been used for remedial purposes over a long 
period, apparently it is in more recent times 
that they have become systematized and 
more scientific. Yet we must remember 
that well organized efforts to apply occu- 
pational therapy to mental patients have 
been made for over a century and a quarter. 
Pinel in France, in the latter part of the 
18th century, Benjamin Rush, of Philadel- 
phia, in 1798, and Johann Friedrich Reil in 
Germany, in 1803, in their writings gave 
directions for the use of employment in the 
treatment of mental diseases. The psychi- 
atric literature from that time on has many 
references to the subject. During the de- 
pression following the Civil War there was 
a slump in its use because of necessary econ- 
omy, just as during the present depression 
many hospitals have curtailed their occupa- 
tional therapy activities. This may be poor 
economy, because deprived of what the late 
Dr. C. Floyd Haviland” and others have 
conceded to be “The most valuable single 
means of treatment available in mental dis- 
eases,” the patients will probably require 
longer periods of care at public expense. 
Only recently the superintendent of a vet- 
erans’ hospital told me that he regards oc 
cupational therapy as the most valuable 
form of treatment he has, and the superin 
tendent of a home for incurables told me 
that she could not get along without it. Dr. 
Henry Daspit™ has recorded the value of 
occupational therapy in a home for the aged, 
near New Orleans, as follows: “In the City 
Mental Hospital a patient a month was ad- 
mitted from an old folks home. Investiga- 
tion showed there was no diversional activ- 
ity or work. When this was corrected the 
cases dropped to one or two a year.” 


Occupational therapy for the tuberculous 
dates from about 1904. It has been found 
that its use does much to aid their morale 
and makes them more cooperative in tak- 
ing the cure. 


So far I have been unable to learn when 
orthopedists began to utilize occupational 
therapy as an adjuvant. For over a quarter 
of a century young patients have been given 
kindergarten or other school instruction 
which undoubtedly has done much for their 
morale, but it was probably in more recent 
times that craft work has been added as an 
aid in restoring function. 
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Occupational Therapy and the World War 

It was only during the Great War that 
surgeons generally became conscious or con- 
vinced of the value of occupational therapy 
as an aid in surgical treatment. The group 
of women who, after strenuous efforts, suc- 
ceeded in getting to France, demonstrated 
that occupational therapy improved the 
morale of patients and aided in restoring 
function. At the second annual meeting of 
the American Occupational Therapy Asso- 
ciation we were rather thrilled to learn that 
General Pershing had cabled for two hun- 
dred therapists to be sent overseas at once. 

To this point I had forgotten that Dr. 
Frank Hammond Krusen™ had written a 
paper with virtually the same title as my 
own, which does not speak well for my edi- 
torial memory. His conclusions are as fol- 
lows: 

1. Physical therapy is “The treatment of dis- 
ease by physical means”; occupational therapy is 
the treatment of disease by certain physical means. 
Occupational therapy is really a highly specialized 
branch of physical therapy. There is no logical 
reason why the two fields should not be combined 
and there are many reasons why they should be 
combined. 

2. Physical and occupational therapy departments 
should be under direct medical supervision, prei- 
erably with one physician to direct hoth departments 

3. Technicians who work in these departments 
should be well trained in accredited schools, and 
the future trend should be to train each technician 
in both subjects. 

4. The two departments in the institution should 
be combined or very closely coérdinated, and should 
be in close physical proximity to each other. 

5. In many instances physical and occupational 
therapy treatments should be combined at the same 
visit. 

There are but two points on which I am 
not in agreement with these conclusions. 
One is the question of double training which 
I shall not discuss at present as it would 
take too long. The other is where Dr. Kru- 
sen says: Occupational therapy is “The 
treatment of disease by certain physical 
means.” To limit occupational therapy in 
this way is somewhat misleading, because 
it is the associated emotional reactions of 
pleasure and interest which have the great- 
est value in many cases, and it is these 
which have made it such a valuable adju- 
vant in the treatment of mental cases. This 
factor cannot be ignored even when an oc- 
cupation is prescribed primarily for the 
physical effect upon the patient. If it is 
desired to have a patient use a hammer fol- 


lowing a fracture through the elbow joint 
better results will follow if he is directed 
to make a copper dish than if he is ordered 
to hammer a block or rubber pad, yet the 
motion involved is about the same. In the 
former there is interest in making a credit 
able product, pleasure in ability to do so, 
and satisfaction when it is completed. In 
the latter there is simply dull toil. 


Conclusions 
1. While occupational therapy may 
be an adjuvant to physical treatment, it 
has also functions which cause it to be a 
valuable means for mental treatment. 
2. As such it has a place of its own apart 


from physiotherapy. 
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Discussion 


Dr. Disraeli Kobak (Chicago): Occupational, 
like physical therapy has had its birth in antiqu- 
ity and often has found it convenient to draw 
attention to its ancient lineage as a_ defense 
against skeptical and narrow minded criticisms. 
Its value is today recognized as greater than 
academic arguments and needs no pointing out 
that its rehabilitation to its present status was 
due to a world cataclysm which drafted every 
available means for the reconstruction of the in- 
jured in the World War. Occupational and phys- 
ical therapy have not been improved because 
of the World War except that adoption into 
orthodox medical circles has given them greater 
opportunities to demonstrate their value and 
thereby to establish better technics in the treat- 
men of the disabled individuals in civil life. For 
occupational therapy to accomplish the very 
things in which it has consistently demonstrated 
its capacities, it required intelligent, experienced 
and patient supervision. Under such form of su- 
pervision it can be of tremendous aid to any in- 
dividual temporarily handicapped by physical or 
psychophysical ailments which place a limitation 
on motion and mental activity. Occupational 
therapy can offer much aid to the bedridden 
by affording mental surcease by selected read- 
ing and physical occupation of a diversional nat- 
ure. Instead of remaining in bed and becoming 


Mental 


Southern M. J. 


Hygiene of the 


26:433 


Henry: 


Period, 


| 


morbidly introspective regarding their recovery, 
their minds may be diverted by planned occu 
pations which will materially aid in attaining re 
covery 

Again the ambulant individual and those suf 
fering from limited motion can be guided through 
certain occupations which will remove mental in 
hibitions and help to coordinate physical motion, 
as by swimming and various forms of sport. One 
of the most useful forms of occupational therap) 
in this category is the simple but interestingly 
competitive game of ping-pong. For the indiy 
idual who because of trauma or infection suffers 
from limitation of motion, this form of sport 
will aid in introducing increased grasping facility, 
flexion, extension, pronation, supination, abduc- 
tion, adduction and circumduction. A gentle game 
of ping-pong invokes the use of practically every 
motion of the body, it removes the tediousness 
and the monotony of certain work and gives the 
patient a vicarious feeling of good health because 
it encourages him to try other adventures in o¢ 
cupational therapy. The physical outlay is in 
expensive and the results are worth the effort. 
I do not wish to go on record as recommending 
supervised games to the exclusion of craftwork- 
manship, but I feel strongly on the employment 
of recreational methods in combination with 
creative ones. An intelligent and sympathetic 
supervision of occupational therapy can, as shown 
by past experiences, produce the most favorable 
results in a large variety of affections. It is clear 
that modern hospitals cannot afford to be with- 
out such a service, as a part of the physical ther- 
apy department under intelligent supervision. 


Dr. Frank H. Krusen (Vhiladelphia): I be- 
lieve that physical therapy has, to a_ certain 
extent, made occupational therapy an adopted 
child. I think it is a very large adopted child. I 
think it should be regarded as twins: one, di- 
versional occupational therapy; the other, cura- 
tive occupational therapy. Because of the autom- 
atism of movement which Dr. Dunton has men- 
tioned, I feel that there is a need for use of more 
curative occupational therapy in conjunction with 
corrective exercises as a phase of physical ther- 
apy. 

Dr. Dunton has quoted my conclusions on this 
subject and has said that he disagreed with me 
on two of them. Far be it from me to attempt 
to disagree with an authority like Dr. Dunton on 
the subject of occupational therapy. I do think 
that we do not disagree greatly. Neither of us 
feels that there is time to go into the subject 
of double training of technicians. However, in 
order to avoid a future argument I am going to 
retract part of my statement and say that I sug- 
gest that all physical therapy technicians in the 
future should be taught more occupational ther- 
apy, especially curative occupational therapy. 

Dr. Dunton disagreed with my statement that 
occupational therapy was the treatment of dis- 
ease by certain physical means. I did not there 
mean to imply any limitation in the field of oc- 
cupational therapy. I merely desired to show 
that occupational therapy was a form of physi- 
cal therapy and that, therefore, there was a close 
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relationship. I feel certain that physicians in- 
terested in physical therapy do not, nor are they 
capable of absorbing occupational therapy en- 
tirely into their field. Occupational therapy will 
always have a place of its own apart from physi- 
cal therapy, particularly in the diversional field 

On the other hand, | feel that there should be 
more knowledge of curative occupational ther- 
apy on the part of physicians interested in physt- 
cal therapy and on the part of technicians prac 
ticing physical therapy under the direction of 
these physicians. I wish to make a plea for bet- 
ter cooperation between the departments of phys 
ical therapy and occupational therapy in hospi- 
tals and other institutions. 

Dr. Charles R. Brooke (Newark, N. J.): In 
the government service we run these two de- 
partments separately, occupational therapy being 
separate and manned by a separate personnel. 
The departments are, however, closely allied 
When the patient has reached the maximum im 
provement in the physical therapy department, 
he is transferred, if necessary, to the occupational 
therapy department for certain curative treat- 
ments 

During the past few years, the occupational 
therapy departments have extended from the 
mental hospitals to the general hospitals. That 
includes tuberculosis hospitals and general medi- 
cal and surgical institutions. 

In the Veterans’ Hospital in the Bronx, New 
York, we have about eight to nine hundred pa- 
tients. We find there is need for about three 
full-time occupational therapy aids, working par- 
ticularly in the line of orthopedic surgery, and in 
connection with cardiac conditions at the bed- 
side. I have been especially interested in car- 
diovascular diseases and in the use of occupa- 
tional therapy at the bedside. 

I think the departments should be run abso- 
lutely separate, but they should be so correlated 
in their work as to derive maximum benefits for 
general medical and surgical cases as well as in 
the mental type of case. 

Dr. A. I. Mann (New York): Occupational 
therapy is certainly diversional and inspires many 
patients, particularly those who are paralyzed, or 
partially paralyzed. It is surprising how many 
of them, just by using this form of therapy, de- 
velop the motions through effort. 

It does not seem, however, that it helps them 
in any other way. I would like to know the 
exact reason occupational therapy is regarded as 
curative. 

Dr. William Rush Dunton, Jr. (closing): I am 
glad Dr. Krusen made public retraction of his 
statement. I am in thorough agreement with 
him that perhaps we are in greater agreement 
than seems possible. I regret to learn that there 
are only three therapeutists to take charge of 
eight or nine hundred patients. That is an aw- 
fully low number. As to the question of why 
occupational therapy is curative, I am afraid I 
cannot answer that. The best way of proving 
that is to observe the effect of the treatment, just 
as we observe the effect of any drug or any phys- 
ical means of treatment. 
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PRODUCTION OF VASODILATING SUBSTANCES (HISTA- 


MINE AND ACETYLCHOLIN) IN THE SKIN BY 
PHYSICAL THERAPY * 
(Preliminary Report) 


KARL HARPUDER, M.D. 
Montefiore Hospital 


NEW YORK 


Our knowledge concerning the effects of the 
various agencies of physical therapy is based 
chiefly upon clinical observations. Many ot 
the results obtained by means of physical ther- 
apy are difficult to evaluate because a num- 
ber of diseases may show spontaneous changes 
in their conditions, or other medical therapeu- 
tic measures may have been combined. We 
are therefore in need of an experimental basis 
in order to bring it to a level with other 
branches otf therapeutics which have an ad- 
vanced pharmacological background. 

All types of physical therapy act partly or 
completely on the surface the skin. By 
acting on the skin, we mean producing ana- 
tomic or functional alterations, chemical, col- 
loidal, or electrical changes in the skin tissue 
which may spread from this into deeper tis- 
sues, or may be transferred to distant  or- 
gans or the entire body by means of nerves 
or blood and lymph routes. The skin, of 
course, is not only a protective surface for the 
body, but is deeply interwoven in the metabol- 
ism, the balance of the sympathetic and para- 
sympathetic nervous systems, the internal se- 
cretions, and the immunity reactions of the 
entire body. 

Skin and Physical Therapy 

With this in mind, there are various ways 
of experimentally determining the influence of 
physical therapy on the skin and its signifi- 
cance in the body. There are some very in- 
teresting studies concerning changes of the 
sensory and motor chronaxia and their radia- 
tions produced by various types of physical 
treatment, which may explain, for example, 
the blocking of the perception of pain, locally 
and in very deep tissues, by heating of the 
skin. It has been proven, to give another ex- 
ample, that producing a diuresis by diathermy 
to the kidneys really means to provoke a di- 
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uretic reflex from a skin area which has re- 
flex connections with the kidneys. Direct dia- 
thermy to the kidney itself does not show any 
diuretic influence, while diathermy to the skin 
of the kidney region produced diuresis, even 
after removing the kidneys from the path of 
the high frequency current. This can only 
be the result of stimulation of the reflex area 
in the skin region of the kidneys. These ex- 
periments are first attempts to learn the nerv- 
ous routes by which skin irritation and skin 
treatment may spread and partly act. 

Up to the present time there has been very 
little experimental research regarding the 
chemical and colloidal changes in the skin 
treated by different types of physical therapy. 
Three years ago I attempted several investiga- 
tions concerning the permeability of normal 
living skin with some results, significant most- 
ly for hydrotherapy. 

One of the most obvious signs of the ef- 
fect of physical therapy on the skin is active 
hyperemia. Ebbecke, Krogh and Thomas Lew- 
is were the first to show that any irritation 
of the skin, such as stroking, burning, freez- 
ing, chemical irritation, and the like, induces 
circulatory changes in the skin by production 
of a vasodilatory substance. As Lewis was 
able to get similar results by a stroke, and by 
introduction of histamine into the skin, he sug- 
gested that the vaso-active agent could be a 
histamine-like body, which he called H_ sub- 
stance. He failed to show conclusive proof 
of the production of histamine itself by test- 
ing the fluid of wheals which followed the 
skin irritation or by examining the blood com- 
ing from the hyperemic area. During the last 
few years we learned by the work of differ- 
ent investigators that there are several vaso- 
dilatory substances, produced by the metabol- 
ism of the body in the tissues and acting lo- 
cally as well as, under certain conditions, 
throughout the whole body, of which the most 
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important to date are the acetylcholin and the 
adenosin-phosphoric acids. 
Histamine and Acetylcholin 

Histamine is the amine of histidin or imi- 
dazolalanin. It can be easily prepared from 
histidin by chemical measures, by physical in- 
fluences like irradiation with ultraviolet, by 
means of certain bacteria, and in the tissues 
by the regular metabolism. It is rather prob- 
able that it is normally kept within the cells 
in an inactive stage, unable to penetrate the 
cell wall. Following an irritation of the cells, 
it pours out as an active body into the tissue 
fluid. Severe irritation or destruction of the 
cells may cause an increased break-down of 
cell-protein and an increased formation of 
new histamine. The histamine content is high- 
est in the lungs, and second in the skin. Un- 
der physiological circumstances histamine is 
confined to a local effect only, but if liberated 
in larger quantities, it may find its way into 
the circulation and to distant tissues, as it 
does after injection. The most important ef- 
fects of histamine are dilatation of the capil- 
laries, contraction of the smooth muscles of 
the intestine, uterus, and bronchi, a decrease 
in blood pressure, increased secretion of gas- 
tric and other juices, and closure of the liver 
veins in certain species of animals. If hista- 
mine enters the circulation slowly, its general 
efficiency will be very weak or nil, because the 
body has the ability, somehow, to defeat its 
influences. Pouring into the blood stream sud- 
denly in greater amounts, it produces a pic- 
ture very much like anaphylactic shock. The 
effect of histamine on the skin, with which we 
are mostly concerned, is a triple one; if ap- 
plied, for instance, by pricking the skin under 
a drop of solution of 1:3,000 with a_ thin 
needle, we see first a local enlargement of the 
capillaries, obvious by a reddening at the point 
of introduction; secondly, the so-called flare, 
a spread of the skin flush with somewhat ir- 
regular borders; thirdly, a wheal on the area 
of introduction. The flare is caused by an 
enlargement of the arterioles of the skin, and 
is produced by irritation of a sensory nerve- 
ending running along the sensory nerve to the 
next sympathetic nerve branch. Then this ir- 
ritation is carried by the sympathetic nerve 
to the arterioles, there provoking liberation of 
acetylcholin, which now widens the _ vessel. 
(Axon-reflex.) The flare fails to appear if 
the sensory nerves are cut and degenerated. 
The wheal is finally produced by an increase 
in permeability of the vessel walls and can be 
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prevented by compressing the local circulation. 

Acetylcholin is the acetic ester of cholin, 
an ammonium base which is a_ well-known 
compound of the lipoid lecithin and other 
phosphatides. Both cholin and acetylcholin 
are present in the tissues in free form. Cholin 
is only slightly active, but acetylcholin is enor- 
mously active on the parasympathetic nervous 
system. Spleen and placenta contain larger 
quantities of acetylcholin, whereas in the skin 
and other tissues it has only been found in 
traces. It is a dilator of the arterioles, and 
has only a slight influence on the capillaries, 
an important variation from histamine. As 
mentioned above, it may cooperate with the 
latter in producing a real, active hyperemia. 
Like histamine, it increases the tonus of in- 
testine and uterus, but all its effects will be 
counteracted by atropine, which does not ham- 
per much the effects of histamine. Acetyl- 
cholin is rapidly destroyed in blood and tis- 
sue fluid by an esterase, a break-down which 
can be avoided by physostigmine. The phys- 
iologic action of acetylcholin is a local one, 
but it may radiate, under certain conditions, 
like that of histamine. 

The adenosin-phosphoric acids, and adeno- 
sin itself, play an important role in the metab- 
olism of the muscles, but they may be pro- 
duced elsewhere in the tissues from nucleinic 
acids. Much less active than histamine and 
acetylcholin, they widen the arterioles. Intro- 
duced into the skin, they fail to produce di- 
latation of the capillaries or a wheal, but they 
cause an accumulation of leucocytes, never to 
be produced by histamine or acetylcholin. So 
it is quite possible, although it has never been 
proven, that they may be of importance in 
later stages of inflammations or irritations as 
well as histamine and acetylcholin. 


Significance of H Substance 
and Acetylcholin 

Naturally, the knowledge we obtained re- 
garding the H substance being responsible for 
the effects of skin irritation attracted the at- 
tention of physical therapists, keen to have 
some experimental background and explana- 
tions for their practical work. Very little 
has been done with reference to other vaso- 
dilator substances in physical therapeutics. Be- 
fore reporting the special literature, and in 
conclusion, our own preliminary experimental 
work, I want to stress my theoretical stand- 
point concerning the significance of the H 
substance and acetylcholin. There is no 
doubt that it would be of great value to ex- 


a 
a 


VASODILATORY SUBSTANCES IN SKIN —HARPUDER 


amine the liberation or formatien of the above 
substances and to determine whether there are 
any quantitative or qualitative differences be- 
tween various applications, or between various 
patients under the influence of the same treat- 
ment. If the results are conclusive, they will 
be a definite proof of a chemical change in 
the skin and may throw some light upon the 
peculiarities of this or that type of physical 
treatment and upon individual reactions to 
physical therapy. In spite of the fact that the 
efficiency of the vasodilator agents under 
physiologic conditions is locally confined, we 
could imagine their penetration into the depths 
and into the circulation, as well as some gen- 
eral influences, by means of physical therapy. 
sut there must be more chemical alteration 
of the skin produced by physical treatment 
and responsible for its effects. The picture 
of skin irritation following physical therapy 
is not exactly the same as an urticaria factitia 
or a histamine reaction. The influence of his- 
tamine and acetylcholin is sudden and of short 
duration. In some cases physical therapy acts 
quickly, but as a rule it starts slowly and 
gradually increases in greater efficiency. We 
must remember that pigmentation by light and 
healing of rickets by ultraviolet are important 
general reactions of the body following physi- 
cal therapy. From the above, it will be under- 
stood that research on the subject of histamine 
and acetylcholin production of the skin under 
the influence of physical therapy is only one 
of the many means of investigation of the 
experimental basis of this discipline. 

Until now, three methods were used to in- 
vestigate histamine and acetylcholin produc- 
tion of the skin by physical therapy. The 
first, used only for histamine, was to examine 
blood from a skin area before and following 
treatments, e. g., blood from the vein of the 
cubital fossa after treatment of the arm. The 
second, also used only for histamjne, was to 
obtain a wheal or blister by the treatment, 
e. g., a needle douche, and to test the fluid 
of the wheal. The third method is to inject 
saline solution intracutaneously and to recap- 
ture it with needle and syringe after treat- 
ment and compare it with a control from an 
untreated area. In a few cases the fluid of a 
blister, produced by a cantharides plaster, was 
examined. To test the samples, some were re- 
injected intracutaneously and the developinz 
wheals measured, some were tried on the in- 
testine of guinea pigs, frogs’ hearts, or on the 
blood pressure of cats, all performed by defin- 


ite pharmacological routine methods. Wheals 
produced by the injection of serum to a sec- 
ond individual are supposed to be about 50 
per cent larger after massage and definitely 
larger after a cold bath, a Co, bath of indif- 
ferent temperature, or ultraviolet, than with- 
out such treatment. But this effect is not 
demonstrable by injections of the serum into 
the donor himself, and there is no increased 
influence of such a serum on the tonus of 
intestine or the blood pressure of a cat. These 
experiments are merely tentative proof that 
something appears in the blood following 
physical treatments, which increases the irri- 
tating influence of serum injected into a for- 
eign skin. 

As a wheal or blister cannot be considered 
a normal result of physical treatment, and as 
Lewis himself was unable to obtain a conclu- 
sive proof of histamine in the fluid of wheals, 
the positive skin tests with wheals or blister 
fluid are not at all convincing of a production 
of vaso-dilator substances with physical ther- 
apy. With saline solution, 3 to 4 cm. injected 
intracutaneously in both arms and recaptured 
within a few minutes, one arm treated during 
this time with a hot bath and the other with- 
out treatment, it was possible definitely to 
prove the presence of acetylcholin and some- 
times histamine, and in one case, adenosin- 
phosphoric acid. But the vasodilator sub- 
stances were present in the specimens from 
untreated skin as well as from treated areas, 
perhaps in even larger quantities in the for- 
mer than in the latter. \WWe should not be 
disappointed with such results if we consider 
that the injection itself of several cc. of even 
a saline solution into the skin must injure and 
tear the skin tissue and that such an irrita- 
tion will easily overwhelm the influence of a 
hot bath of a few minutes duration. From 
the experiments of Lewis it was very prob- 
able that the fluid of a cantharides blister 
would show a certain amount of vasodilating 
substances. But to examine it means only to 
investigate a pronounced chemical inflamma- 
tion of the skin, on which to prove a second- 
ary and direct influence of physical therapy 
would probably be an impossible task. After 
all, the above-mentioned experiments, interest- 
ing as they are, are not conclusive. There 
was no method by which to obtain histamine 
or acetylcholin from the skin without injury. 


Experimental Observations 


My own experiments, starting only about 
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three months ago, employ quite a different 
method to recover histamine and acetylcholin 
from the skin. We know that both = sub- 
stances are easily soluble in water and lipoids. 
We also know that both are comparatively 
strong electrolytes of basic nature, with a 
positive electric charge. I know from earlier 
experimental experience that the normal skin, 
if covered with a salt solution, shows a kind 
of exchange permeability, and that by means 
of a galvanic current it is not only possible 
to introduce ions into the skin, but also to 
recover ions from the skin. As acetylcholin 
and histamine are water and fat soluble, they 
will penetrate through the skin and as ka- 
tions they have to run with the galvanic cur- 
rent to the cathode. 

Theoretically it was possible to take hista- 
mine and acetylcholin from the skin by ion 
tophoresis on the negative pole. The ionto- 
phoresis itself had to occur without any irri 
tation of the skin, if possible. So we had to 
use non-polarizable fluid electrodes and cur- 
rents of a very low, constant amperage. 

\ll experiments are done on the flexor side 
of the forearm, which has very few sweat 
glands. From a funnel with a diameter of two 
inches, the neck is cut off, its large opening 1s 
pressed against the skin by means of a thin 
board with a fitting hole, and a bandage. <A 
certain amount of pressure is desired in order 
to stop the circulation and to permit covering 
the skin inside the funnel with 100 ce. of 
0.1 per cent saline solution without any leak- 
age. <A glass inverted U tubing, containing 
in its proximal part 0.1 per cent saline, and 
in its distal, 5 per cent agar-agar dissolved 
in saturated KCI solution, 1s inserted through 
the top opening of the funnel. The side with 
the agar-agar is connected in a vessel con- 
taining 10 per cent ZnSO, solution. An amal- 
gamated Zn rod is placed in the same vessel 
from which a wire leads to the negative out- 
let of a galvanic apparatus. The positive pole 
of the apparatus is connected by wire to a 
Zn rod, fixed in a vessel of unglazed china 
which contains Zn sulphate solution. This 
vessel is placed in a larger container filled 
with 0.1 per cent KCI solution, in which an 
extremity is immersed. The circuit is con- 
trolled by a milliamperemeter and a voltme- 
ter. The amperage should be 2 ma. or less. 
The current is allowed to flow 30 to 60 min- 
utes in different experiments, then the saline 
solution is withdrawn from the funnel as com- 


pletely as possible bv a pipette, evaporated at 
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30 degrees C. and low pressure to dryness and 
dissolved in 1.1 cc. distilled water, a solu- 
tion which contains about 0.9 NaCl. In the 
first experiments these specimens were tested 
intracutaneously on the examined person him 
self, but non-specific reactions made the re 
sults unreliable. Later on, the specimens were 
tested on the isolated intestine of guinea pigs, 
on which histamine produces an increase in 
tonus. This cannot be prevented or markedly 
relieved by atropine, but this drug will coun 
teract the tonus increase by acetylcholin. The 
intestine of guinea pigs is sensitive to hista- 
mine up to dilutions of 1:250 millions, and to 
acetylcholin up to dilutions of 1:1000 millions. 
There was no reason to look for adenosin 
acids in our experiments, as an anion cannot 
be expected at the negative pole. 

Until now I have been unable to obtain any 
traceable amount of vaso-active substances 
from a normal and untreated skin. The gal 
vanic current itself, therefore, does not irri 
tate the skin sufficiently, if at all, under the 
above conditions to interfere with our ex 
perimental purposes. The investigation of 
an ultraviolet erythema in six cases resulted 
in the output of a substance which definitely 
increased the intestinal tonus and was not in- 
fluenced by atropine, very probably a hista- 
mine-like substance. The ultraviolet erythema 
was produced by a Kromayer lamp with an 
irradiation of five minutes given at a distance 
of two inches, and was examined four hours 
after irradiation. In one case, an acetylcholin 
like, as well as a histamine-like substance was 
demonstrable. Each specimen contained the 
active substances from 3.15 square inches of 
skin surface from one individual, the galvanic 
current flowing for one hour with 0.7 to 1.1 
ma. In some cases a_ second examination, 
about 2+ hours after the ultraviolet treat- 
ment was given, showed also a positive result 
with the discovery of the presence of a hista- 
mine-like body. 

Twelve men were treated with a carbon 
filament lamp of 260 watts, at a distance of 
10 inches from the skin for a half hour, and 
immediately afterwards the iontophoresis was 
carried through with two ma. for a half hour. 
In the first six experiments of this type, each 
specimen, recovered from 3.15 square inches 
of skin, was tested separately. There was 
only a slight, and not at all conclusive, in- 
crease in the contraction of the intestine. In 
a second series, specimens gathered from 
groups of two or four different individuals 
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Graph 1.—Effects of Physical Therapy on the Production of a Histamine-like Substance on the Skin 


Curve 1.—C Control; T Test after ultraviolet exposure, 3.15 sq. in. of skin; A Atropine, 0.5 mg. 

Curve 2 lr: Te Tests after radiant lamp from two experiments, 6.3 sq. in. of skin; A = Atropine, 0.5 mg.; H == Histamine 
Phosphate, .02 mg 

Curve 3 ‘a Tests after massage from two experiments, 6.3 sq. in. of skin; H Histamine Phosphate, .02 mg 

Curve 4.—T: Tz Tests after diathermy from two experiments, 6.3 sq. in. of skin; A Atropine, 0.5 mg. 


and combined, taken from a total area of 6.3 
or 12.6 square inches of skin, were tested to- 
gether and resulted in*a very moderate but 
definite increase in the tonus, not counteracted 
by atropin. 

Petrissage was performed on the forearms 
of six men for a period of from 10 to 15 
minutes, so that the skin became markedly 
red and iontophoresis performed as above, 
without delay. Each of the two combined spec- 
imens was tested on the same section of in- 
testine, which was finally under the influence 
of six specimens totalling 19 square inches of 
skin. Not a trace of any reaction was noted, 
but the same intestine showed a good response 
to pure histamine phosphate (0.02 mg. in 25 
ce. tyrode solution. ) , 

Diathermy was applied with a cuff electrode 
2'. inches in width to the mid-forearm and a 
3!4-inch cuff to the mid-arm for a half hour 
at 600 ma. lontophoresis was applied with two 
fluid cathodes —- one on the site of the distal 
cuff electrode and the other on the forearm 
between the cuff electrodes, each of these con- 
nected by a bridge to the same zinc sulphate. 
In every other respect the procedure was iden- 
tical with previous applications. The fluid, 
recovered from the skin beneath the cuff elec- 
trode, produced a definite increase in tonus 
of the intestine which the fluid from the skin 


between the electrode failed to do. Following 

the diathermy, the skin beneath the electrodes 

was warm and slightly red. No change was 

noticed on the skin between the electrodes. 
Summary * 

Our experimental material is as yet too lim- 
ited to draw any conclusions or to venture 
any explanations. It seems to have been 
proven that our method enables us to recover 
vaso-active bodies from the skin without caus- 
ing any irritation, and that a histamine-like 
substance has been recovered following ultra- 
violet, diathermy on the site of the electrodes, 
and radiant lamp. The quantity of histamine- 
like substance produced may come in the or- 
der just mentioned, but I have not as yet ap- 
plied quantitative testing. That will be one 
of my future tasks, as well as to obtain more 
detailed knowledge concerning the effects of 
various physical applications and the individ- 
ual reactions of different people. If we can 
carry through this program, we will probably 
be able to understand some of the effects of 
physical therapy. 


I want to express my indebtedness to Dr. Lichtwitz, 
Chief of the Medical Division, for the opportunity to 
work in his laboratories and for his suggestions concern- 
ing the significance of histamine in Physical Therapy; 
and to Dr. Leavy, Chief of the Physical Therapy Be. 
partment, for his advice and help during my experimental 
work; also to Dr. Finkelstein and Mr. Schulz, who helped 
me in performing the experiments. 
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PHYSICAL THERAPY IN ATROPHIC RHINITIS * 


FAREL JOUARD, M.D. 


NEW YORK 


Of all the distressing nasal affections, 


aside from traumatism and malignancy, 
atrophic rhinitis must be accorded a place 
in the front rank. Although pain is not a 
factor, the sufferer is constantly annoyed 
with dryness and incrustations. He then 
loses his sense of smell. Along with this, 
and often unknown to himself, the stench 
of ozena is apt to become an offense to oth 
ers, thereby causing valuable loss of associ 
ations and positions. The worst of it all is 
that the patient usually derives little or no 
encouragement from his physician. ‘To be 
sure, there is plenty of treatment given, but 
it is usually of no avail. 
Pathological Considerations 

Pathologically, atrophic rhinitis is char- 
acterized, in its early stages, by a marked 
ischemia of the nasal mucosa, accompanied 
with dryness, and followed later by a pro 
gressive atrophy. Crust formation is pres- 
ent in all but the very earliest stages and 
steadily increases in amount. [:ventually 
the turbinates either shrink to rudimentary 
proportions or are lost altogether, so that 
the inspired air reaches the throat without 
the moistening effect of these organs and 
causes a most distressing dryness of the 
pharynx. Not infrequently the foul odor of 
ozena finally appears. 

I am quite aware that many rhinologists 
insist on a_ rigid distinction between 
atrophic rhinitis and a similar condition ac- 
companied with ozena, but considering how 
little we know of the etiology of either, and 
how often the odor which was not present 
at first develops later without otherwise 
changing the clinical picture, I think we 
may be pardoned for grouping them to- 
gether for practical purposes. Whether or 
not local infection plays an essential role 
in the etiology of atrophic rhinitis or 
whether what seems to be an infection is 
merely a saprophytic manifestation is a dis- 
puted point. The fact remains, however, 
that we are dealing with a definite complex 


* Read at Twelfth Annual Session of the American Con- 
gress of Physical Therapy, Chicago, September 14, 1933. 
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of dysfunction and slow destruction, and the 
question arises, What can medicine or sur- 
gery or physical therapy offer in the way 
of restoring function or regenerating lost 
tissue? 

Principles of Treatment 

As far as surgery is concerned the opera- 
tions of Lautenschlager, Kemler, Wachs 
berger and others, and the question of their 
permanency are not within the scope of this 
paper. We shall, therefore, pass on to phy 
sical therapy proper. 

In the rational treatment of atrophic 
rhinitis, by whatever method is to be used, 
it would appear that certain principles 
should be stressed, if we are to attain any 
results. First and foremost there is the mat- 
ter of circulation. Circulatory insufficiency 
is one of the earliest symptoms to be ob- 
served, as evidenced by the ischemia of the 
nasal mucosa, or by its precursor, that pas- 
sive blood or lymph congestion sometimes 
called “vasomotor” rhinitis. All circulatory 
interference or embarrassment must there- 
fore be relieved by any means at our dis- 
posal. Secondly, we face a group of con- 
tributory conditions which demand as much 
attention as the main issue. For instance, 
the exudate itself, with its secondary de- 
composition, acts as a vasomotor and gen- 
eral metabolic poison to the mucosa and 
must be persistently cleared away; then 
there are anemia and calciprivic conditions 
of the system, which, unless corrected, will 
militate against our object; furthermore 
there are sinusitis and other focal infections, 
as well as intestinal toxemias, which should 
not be allowed to interfere with an under- 
taking already difficult enough in_ itself. 
Finally, systemic diseases such as _ lues, 
tuberculosis and the like, must be excluded 
if possible, or our efforts may prove futile. 

With regard to the question of the cir- 
culation there is obviously a local condition 
in the mucosa and possibly a remote one in 
the sympathetic system, which, after all 
controls the functions of arteries, veins 
and lymph channels. To be exact, it is the 
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deep cervical ganglia which are in direct 
relation with the circulation of the nose. It 
would, therefore, seem plausible to treat 
not only the mucosa, but also to stimulate 
these ganglia to freer action if possible. It 
has been the writer’s practice to work along 
both these lines. 

Various methods of restoring the local 
circulation have been recorded, for example, 
ultraviolet light, administered either with 
the Kromayer type of lamp or the cold 
quartz generator: high frequency currents 
applied as diathermy or with the vacuum 
electrode; faradism and galvanism ; heat ap- 
plied with the lamps or by means of hot 
fluids; irritants, such as iodin§ solutions; 
massage of various kinds. 


Physical Procedures 


It may be worth while to discuss these 
various agents briefly. Much has_ been 
claimed for ultraviolet light in this connec- 
tion. There is no question as to the bene- 
ficial results of this type of radiation upon 
mucous membrane in general, when applied 
with due caution; however, when alone, it 
has not proved curative, at least within the 
writer’s observation. It would seem proper, 
nevertheless, to make use of this as one of 
numerous adjuncts in the treatment. Un- 
fortunately, its use is attended with certain 
mechanical difficulties. If a solid quartz 
rod is used in the nares, the rays emerge 
largely from the tip of the rod only; 
whereas, if the cold quartz tube is used, 
which radiates out of the sides as well, we 
have at our disposal a type of rays of ques- 
tionable efficacy for this purpose. 

High frequency applied superficially with 
the vacuum nasal electrode has certainly a 
stimulating effect in the nose, as it has else- 
where, and would therefore be indicated. 
Diathermy, however, must be- considered 
rather in the light of a vasodilator as well 
as a metabolic stimulant, and would, there- 
fore, be in line with some of the objects we 
are seeking. Subjectively the pafient ex- 
periences a pleasurable feeling of plethora 
locally after an application of diathermy 
intranasally, and a temporary relief from 
dryness. If used persistently it should con- 
tribute to recovery. A recent modification 
of the idea of diathermy is radiothermy, 
which may prove to be of value in these 
cases, and incidentally, may spare us some 


of the technical difficulties of intranasal dia- 
thermy. 

In choosing between faradism and gal 
vanism for the treatment of this condition, 
galvanism would seem to be entitled to the 
preference, since it is capable of producing 
certain physical and chemical effects upon 
tissue in addition to the pure nerve stimula- 
tion of faradism. Galvanism has been used 
in various ways, either with salt solution or 
with other chemicals in view of electro- 
phoresis of certain metallic or non-metallic 
ions. The prevailing opinion at present 
among physical therapists seems to be that 
the iontophoretic action, if any, is far less 
important than the other effects of the cur- 
rent. Be that as it may, in the treatment 
of atrophic rhinitis it is difficult to conceive 
just how the liberation in the tissues of 
some powerful reagent, such as zinc or iodin 
or salicylic acid, could possibly benefit a 
mucosa which is already more or less de- 
vitalized. The blander the electrolyte, 
therefore, the less injury to the tissues. 
Some experimenters advise the application 
of the positive pole to the mucosa for its 
stimulating effect; others the negative for 
its vasodilator action. Stovin, in his paper 
on that subject, advocates positive galvanic 
applications alternating with negative ones. 
Still others prefer the slow’ galvanic 
sinusoidal. The writer is inclined toward 
the latter measure for several reasons. 
First, it affords the benefits of both the posi- 
tive and the negative at practically the same 
time. Secondly, it avoids toxic chemical ac- 
tion by sharply limiting the duration of both 
the positive and the negative phase; and 
thirdly, it stimulates circulation without 
disturbing for any length of time the deli- 
cate nerve and chemical balance in the 
tissues. 

For the application of heat, the large in- 
candescent bulb or the infrared generator 
may be used. Neither of these alone has any 
great curative value, although in conjunc- 
tion with other measures, it may contribute 
toward the increase in circulation. Perhaps 
a more effectual method of applying heat 
than either of these is the hot irrigation, 
which acts as a detergent as well. In fact, 
unless the patient is under the constant and 
daily care of his physician, it is necessary 
for him to use the nasal douche regularly, 
as it is practically the only means of keep- 
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ing the nares reasonably clean. For this 
purpose one of the various suction devices 
is to be recommended. 

The various irritants alluded to, such as 
iodin solution, do not, strictly speaking, 
come under the head of physical measures, 
and yet, as they are almost universally ap- 
plied in conjunction with these measures, 
they deserve passing reference, even though 
it is only to discourage their use. As al- 
ready mentioned in connection with gal- 
vanism, we are dealing with a devitalized 
mucosa, which it would seem a mistake to 
further devitalize by more or less toxic 
medication. The writer has used these 
drugs in atrophic rhinitis for a number of 
years, and has reached the conclusion that 
his cases do better without such drastic 
chemical interference. 

One of the best known methods of re- 
storing a lagging circulation in various 
parts of the system is massage, and its ap- 
plication to the nasal region is no excep- 
tion in the list of treatments where it has 
proved beneficial. Massage of the nasal 
mucosa may be administered by means of 
cotton wound applicators, preferably dry, 
and frequently changed whenever they be- 
come saturated with mucus. These appli- 
cators may be rubbed over the surface by 
hand, or may be held in the chuck of a tiny 
electrical oscillator or revolving motor and 
allowed to play over the desired area while 
in operation. When the nares are wide 
enough, as they frequently are, especial- 
ly in advanced cases, and the physician’s 
little finger if of small caliber, the 
latter may be used as a massage instru- 
ment, with surgical jelly as a lubricant. The 
finger does not reach into the narrower re- 
cesses, which may then be massaged with 
a fine applicator, but wherever the finger 
does reach, it massages much more effectu- 
ally than the applicator. The criticism has 
been advanced that by using the finger, the 
ciliated epithelium lining certain parts of 
the nares, or at least the cilia themselves, 
may be rubbed off and replaced by 
squamous or other epithelium of the non- 
ciliated type. In an advanced case of ozena, 
however, it is doubtful whether any of this 
delicate structure is left anyway, in which 
case the objection would no longer hold. 
Furthermore, improvement by this method 
is so much more rapid than by any other in 
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the author’s experience, that he would be 
inclined to sacrifice a few theoretical cilia 
for the patient’s general benefit. Lastly, 
massage with the finger should be given 
with the greatest care and caution by one 
whose tactile sense is most delicate as there 


is no excuse for making of it a brutal pro- 
cedure. 

There has been considerable discussion 
over the role which the sympathetic plays 
in the etiology of atrophic rhinitis. Some 
writers have gone to the extent of attribut- 
ing the disease altogether to dysfunction of 
the sphenopalatine ganglia or, pushing the 
cause still further back, of the cervical 
ganglia. Others fail to recognize any such 
connection. Whether or not there exists a 
system of purely trophic nerve fibres, apart 
from the vasomotor type, communicating 
between the nasal mucosa and the above 
mentioned ganglia, may be left for further 
research to decide. One fact is fairly cer- 
tain, however, and can be easily demon- 
strated clinically. When these ganglia are 
subjected to vigorous stimulation, by either 
mechanical vibration, static discharge, or 
deep manipulation, the circulation of the 
entire head is temporarily increased, as is 
evidenced by blood suffusion, a sensation 
of warmth, and sometimes even perspira- 
tion. When the process is frequently re- 
peated, it is not unreasonable to expect a 
certain amount of benefit to accrue to the 
diseased organ. 

Author's Method 

In my own practice the usual procedure 
in treating these cases, whether of the sim- 
ple or the fetid type, is as follows: The 
patient comes to the office or clinic three 
times a week and oftener if possible. The 
nares are thoroughly cleaned out by suc- 
tion, or other means, and massaged either 
with the lubricated little finger or with dry 
cotton applicators or with both. Then static 
sparks or deep manual massage is applied 
over the cervical ganglia for several min- 
utes. Finally, an intranasal treatment of 
either diathermy, ultraviolet, or galvanic 
sinusoidal is given, adhering to one of these 
agents for two or three weeks, and then 
changing over to another. Meanwhile the 
patient is directed to irrigate the nostrils 
thoroughly every day using a hot, non-toxic 
solution. At the same time it is essential 
to take care of certain local or general dis- 
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eases which are apt to be present, viz., in- 
fections, toxemias, anemias, lack of calcium, 
and so forth, the correction of which will do 
much toward hastening recovery. 

All this seems like considerable to go 
through, but the results certainly justify the 
effort. The writer has seen crust formation 
and odor disappear entirely and a normal 
pink color return after half a dozen treat- 
ments, although it is necessary to continue 
treating much longer if any degree of per- 
manency is desired. Naturally, not every 
case responds so satisfactorily, particularly 
those patients who have been told their ail- 
ment is incurable, or that it ends spon- 
taneously at menopause, and who therefore 
do not take their treatment seriously. But 
on the whole, atrophic rhinitis, if treated in 
this fashion is far from being the “béte 
noire” of the rhinologist that reputation has 
tried to make it out to be. 


Conclusion 
The successful treatment of atrophic 
rhinitis, whether associated with ozena or 
not, depends on absolute and continued 
cleanliness of the nares, and the restoration 
of a normal circulation to those parts. The 
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latter may be attained by various physio 
therapeutic methods which are described. 
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Infection After Operation Fought by New 
Method 

\ new way of fighting peritonitis, the often fatal 
infection which may follow abdominal operations, 
was demonstrated to surgeons attending the clinical 
congress of the American College of Surgeons by 
Dr. Edward L. Young, surgeon-in-chief of Faulkner 
Hospital and on the surgical staff of Massachusetts 
General Hospital. By this method death following 
surgical removal of part of the digestive tract was 
reduced from 30 per cent to 2 per cent. 
The method was originated by Dr. Herbert L. 


Johnson of West Roxbury and Boston. It consists 
of injecting into the abdomen what Dr. Young 
called a “concentrated fraction of bovine amniotic 
fluid.” At first it was used at the time of opera- 
tion but now is injected four to six hours before. 
This fluid, now obtained from cows at the time 
their calves are born, apparently has the power to 
stimulate healing in the abdomen and resistance to 
infection. Dr. Johnson first observed its effect in 
caesarean births and confined its use to these cases, 
obtaining the fluid from the patient. — Science News 
Letter, October 27, 1934. 
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THERAPEUTIC HYPERPYREXIA INDUCED BY DIA- 
THERMY AND ELECTRIC BLANKET * 


SAMUEL H. EPSTEIN, M.D., and THOMAS McHUGH, R. N. 


BOSTON 


During the past few years it has been shown 
that artificially induced hyperpyrexia is bene- 
ficial in cases of syphilis of the central nervous 
system. Early in 1931 we began the use of 
diathermy at the Boston Psychopathic Hospt- 
tal, and in 1933 we undertook the use of the 
electric blanket as a means of producing hy- 
perpyrexia. It is the purpose of this com- 
munication to outline some of the technical 
details and the plan of nursing care used in 
these forms of treatment. 

The patients selected for treatment varied in 
age from eight to sixty-five years, and all were 
clear-cut cases of neurosyphilis, chiefly gen- 
eral paresis and tabes. Many of these pa- 
tients showed evidence of cardiac or renal 
disease or had other medical complications, 
and for this reason, were considered poor 
risks for malarial therapy. These conditions, 
however, did not constitute contraindications 
to mechanically induced hyperpyrexia. Some 
of the patients were not very cooperative dur- 
ing the treatment, but as time went on and 
their mental faculties improved, cooperation 
was more readily obtained. In treating very 
disturbed patients, sedatives of various kinds 
were used, but in our experience the usual 
sedatives, such as amytal, barbital, and paral- 
dehyde, had little effect on such patients. Mor- 
phine has been used with good results, but it 
cannot consistently be given on account of the 
risk of narcotic addiction and also because of 
the greater tendency to burns produced by 
pools of hot sweat surrounding the more or 
less apathetic patient lying motionless on the 


bed. 
Diathermy 


The equipment used in the treatment con- 
sists of a high frequency machine, a special 
bed, and a celotex box. The bed is similar to 
an ordinary cot, the head and foot being hori- 
zontal with the spring. Upon this base rests 
a wooden box eight inches deep which con- 
tains a rubber covered mattress. The celotex 


* From the Boston Psychopathic Hospital. This work was 
aided by grants from the Division of Mental Hygiene of the 
Massachusetts Department of Mental Diseases. 
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cover is slightly narrower than the wooden 
mattress container and fits snugly when in 
place, covering the patient and leaving only 
the head exposed. The interior of the celotex 
box is lined with eight 60-watt electric lamps 
with metal guards. There are three trap doors 
in the box, two at the head and one at the 
foot end of the box. One of the doors is 
used for gaining access to the patient in or- 
der to adjust the electrodes and, when neces- 
sary, to pass a urinal or bed pan. Through 
the other door the patient’s arm may be ex- 
tended and blood pressure and blood chemis- 
try studies made during the treatment. The 
door at the foot end of the box is used to 
adjust the leg electrodes and the rectal ther- 
mometer. The latter is of the resistance type 
and is connected with an automatic wheat- 
stone bridge (Leeds-Northrup) recorder, upon 
which a coutinuous and accurate record of 
the patient’s temperature is kept. There is 
also a large heavy plate glass window in the 
top of the box which enables the technician 
constantly to observe the condition of the pa- 
tient. 

The electrodes used in conjunction with the 
diathermy machine were originally devised by 
us and were executed by the New England X- 
ray Company. These consist of chromium 
plated brass plates hinged in bracelet fashion 
and segmented, so that they may be fitted to 
each individual by the addition or removal of 
as many segments as necessary. The electrodes 
are clasped around each thigh and each arm 
and around the torso just above the hips and 
below the lower ribs. They are held in place 
by elastic tape one inch in width, which pre- 
vents constriction and allows for easy flexion 
of the muscles and the excursions of respira- 
tion. The patient is much more comfortable 
in these electrodes than in the tight fitting 
canvas corset formerly used with the older 
type of electrodes. Furthermore, constant ob- 
servation of the patient and of the electrodes 
is rendered much less difficult. 

The introduction of these new electrodes in 
1932 has greatly reduced the incidence of skin 
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burns. The electrodes first used in this clinic 
were devised for the General Electric Com- 
pany by Neymann, and consisted of three 
large fenestrated metal plates to be placed on 
the chest, abdomen, and the entire back. With 
this arrangement burns were very common, 
and constituted a very important complication 
of diathermy treatment. Although there is 
still some controversy regarding the precise 
cause of these burns, the chief factors are of 
a technical nature. Among them are poor 
contact between electrodes and_ skin, over- 
crowding of unit area of electrode surface by 
the current, and accumulation of hot perspir- 
ation under the electrodes. We emphasize that 
in our experience with the new segmented 
electrodes burns have occurred very infre- 
quently. 
Technic 

The following régime is carried out in our 
method of treatment by diathermy. Each pa- 
tient is given a cathartic the night before treat- 
ment. The next morning at six-thirty he has 
a light breakfast consisting of coffee and toast. 
At eight o’clock the patient is placed upon the 
diathermy bed and the electrodes are adjusted. 
The thermometer properly lubricated with 
vaseline is inserted into the rectum and_ the 
temperature recording machine is started in 
order to get an accurate base line. Then the 
patient is covered by the celotex box and the 
electric lights within are turned on. The head 
end of the box is covered by a heavy towel 
fit snugly around the patient’s neck, leaving 
only the head exposed. This prevents the dis- 
sipation of heat and serves as an insulating 
unit for the heat generated by diathermy. With 
the current turned on the spark gaps are 
opened slightly, in order to allow the patient 
to become accustomed to the gradually in- 
creasing warmth. After five to ten minutes 
the spark gaps are opened to the desired 
strength of current. It is seldom necessary to 
use more than 2300 milliamperes, which is 
sufficient to raise the patient’s rectal temper- 
ature to 104 degrees F. in about 75 to 90 min- 
utes. As the body temperature rises, an elec- 
tric fan set at low speed ‘serves to circulate 
the air about the patient’s head. 


When the temperature reaches 100 degrees 
F. the patient perspires freely and becomes 
somewhat restless. The perspiration increases 
as the temperature rises to 102 degrees F. and 
the diathermy bed becomes a pool of sweat. 
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At this point the patient becomes irritable and 
complaining and requires the constant reas- 
surance of the attendant. The patient wants 
to have his face dried frequently and usually 
calls for water to drink. Fluids are not forced 
but small quantities of tap water are given 
whenever the patient desires. Overloading the 
patient with fluids causes abdominal disten- 
sion and sometimes vomiting. As the tem- 
perature continues to rise above 102 degrees 
F. the patient becomes more restless and at 
times attempts to remove the box. Constant 
observation must be maintained to prevent 
such an accident. The patient must be re- 
peatedly encouraged so that the treatment may 
be continued. In a few instances the patients 
complain of discomfort in the region of the 
heart, simulating angina. This happens es- 
pecially in patients whose pulse rate rises 
above 140 per minute. Through the observa- 
tion glass in the box marked pulsation of the 
heart and a very noticeable pulsation beneath 
the sternum can be seen. This undoubtedly 
adds to the patient’s discomfort. Some pa- 
tients express an urgent desire to urinate, but 
most of them are able to pass only a few 
ounces. Sometimes there is a strong desire 
to defecate, due probably to irritation by the 
thermometer bulb within the rectum. 


In our treatment work we employ two types 
of temperature curves. In some cases the rec- 
tal temperature after reaching a peak of 104 
degrees F. is allowed to return to normal im- 
mediately. In others the insulation is main- 
tained with the high frequency current shut 
off, and the temperature is maintained at a 
level between 104 and 105 degrees F. for sev- 
eral hours. In the prolonged treatments the 
patients are often very uncomfortable and 
complain considerably. After an hour or so 
they become somnolent and appear to be pros- 
trated; sometimes these patients become de- 
lirious. The degree of prostration is probably 
dependent upon the amount of sweating and 
the depletion of fluids and salt. This can be 
avoided by the administration of physiological 
saline solution during the treatment. Open- 
ing the doors of the insulating box for a pe- 
riod of 10 or 15 minutes allows the circu- 
lation of cool air within the box and makes 
the patient more comfortable. At the same 
time the spark gaps of the diathermy machine 
are opened slightly in order to send some 
heating current through the body and pre- 
vent the rapid fall of body temperature. 
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At the conclusion of each treatment the cel- 
otex box and the electrodes are removed. Oc- 
casionally the sudden removal of the enclosed 
hot air is followed by a transient sensation 
of marked weakness and dizziness on the part 
of the patient. He is then wrapped in warm, 
dry sheets and covered by a blanket. As the 
body temperature falls he continues to per- 
spire freely. The temperature falls rapidly to 
about 101 degrees F. and then returns to 
normal more slowly, reaching the original level 
in about one hour and a half. The patient is 
transferred to a dry bed and is allowed to 
rest. Within a short time he develops a feel- 
ing of well-being and is up and about the 
wards. 

As already stated, the patient's pulse rate 
and body temperature are c: arefully watched 
during treatment. If the pulse rate rises above 
160 per minute the treatment is immedi: itely 
discontinued. Occasionally there is a sudden 
much as 


jump in the temperature curve, as 

two degrees within a minute or two. This 
takes place only after the temperature has 
reached a level of 104 to 105 degrees F. The 


patient appears to go into shock and the treat- 
ment must be terminated at The in- 
sulating box is removed and the patient is 
packed with ice and given stimulants; rapid 
is aided by the electric 


once. 


cooling of the body 
fan. Adrenaline is not used because of the 
resulting constriction of the peripheral vessels 
which tends to prevent the ready dissipation 
of heat from the surface of the body ; there- 
fore, caffein is the stimulant of choice. In 
two cases convulsions occurred during pro- 
longed treatment at temperatures ranging be- 
tween 104 and 105 degrees F. These patients 
were suffering from general paresis and had 
had paretic seizures prior to treatment. It was 
not feasible to continue diathermy in these 
cases because of the recurrence of convulsions. 


A brief discussion of our experience with 
skin burns resulting from diathermy may be 
in order. As already mentioned burns are rare 
in our experience with the new type of elec- 
trodes, but mz ay occur at any temperature 
level. Slight first degree burns have been ob- 
served at temperatures of 99 and 100 degrees 
F., but third degree burns usually are seen 
at temperatures of 101 degrees F. or above. 
Burns occur more frequently over regions of 
underlying bone, such as the wrist and the 
pelvic crests. They may first appear as a 
reddening of the skin or as a blister; some- 
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times an area of induration may be felt im 
mediately after the electrode is removed. 
Within forty-eight hours the blister 
in size and may burst, and the area of. in- 
duration spreads. Where the skin is broken 
involvement of the subcutaneous tissue and 
even the muscle may be noted. These burns 
are of the most severe type and are usually 
accompanied by fever and systemic symptoms 
Our procedure is to ap ply 


increases 


of inflammation. 
unguentine liberally when the burns are su 
perficial. The important point is to keep them 
clean by means of alcohol and ether washes. 
The deeper burns are treated daily with mer- 
curochrome and unguentine dressings in or- 
der to prevent infection and promote he: aling. 
If infection does occur and sloughing tissue 
enzymol is used to digest the slough, 
apphed to stimulate 


forms, 
and balsam of 
healing of the 


Peru is 
wound. 
Electric Blanket 


ln preparation for hyperpyrexia treatment 


by the electric blanket the same régime is 
carried out as in diathermy. No electrodes 
are used and only the simple principle of ex 


The 


an insulating bag, 


ternal heat is employed. equipment con 
heating unit, 
a rheostat. The heating 
berized blanket 
sembling an ordinary electric pad. 
direct or alternating 
In order to protect the patient from 
with the hot blanket, the insulating 
used in the manner of an 
It is equipped with 


and 
rub- 


sists of a 
unit is a large 


with a fine wire mesh re- 
It may be 
used on either current. 
direct 
contact 
bag is ordinary 
“zippers” 
on three at the 
top to accommodate ihe patient's neck. There 


openings at the side and 


sleeping bag. 

sides, leaving an open space 
small “zipper” 
foot of the 
rectal thermometer register- 
temperature and of the 
whicheregisters the tem- 
The blanket 


con- 


are 
at the 
insertion of the 
ing the patient’s 
blanket thermometer, 
perature of the heating element. 
copper 


hag which provide for the 


rod 
recorder on the rheostat 
in the elec- 
and 
en- 


consists of a 
dial 


rheostat is connected 


thermometer 
nected with a 
unit. The 
trical circuit which provides the heat 
serves to control the amount of current 
blanket. 

Before the treatment is started the blanket 
is pre-heated for about one hour to a tem- 
perature of 130 degrees F. as measured by the 
blanket thermometer. The blanket tempera- 
ture should never be permitted to rise above 


tering the 
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150 degrees I’. on account of the danger of 
burning out some of the resistance material in 
the blanket. The patient is placed in the in- 
sulating bag, first being covered anteriorly and 
posteriorly by terry cloth bath sheets, which 
serve to absorb perspiration. The electric 
blanket is then encircled around the bag and 
patient, only his head being exposed. 

The patient’s temperature rises more grad- 
ually than with diathermy. It usually requires 
two hours to raise the temperature to 104 de- 
grees I. At this point the current may be re- 
duced by the rheostat and the body tempera- 
ture maintained for several hours at 104 to 105 
degrees F. by means of the insulating bag. 
In this way prolonged fever treatment is ob- 
tained. 

The nursing technic in this treatment is 
similar to that employed in diathermy. Con- 
stant supervision of the patient is kept and 
reassurance given. Fluids are at first with- 
held but later furnished ad libitum. It has 
been found that forcing fluids at the begin- 
ning of the treatment tends to prevent the 
body temperature from rising. When it is 


HYPERPYREXIA — EPSTEIN AND McHUGH 


desired to terminate the fever the blanket and 
the bag are opened and the heat is dissipated 
from the surface of the body. The temperature 
falls gradually and usually returns to normal 
in about one hour and a half. The patient 
is then removed to a dry bed and in a short 
time is up and about the ward. 

Some patients find the electric blanket more 
uncomfortable than the diathermy method of 
hyperpyrexia. This may be due to the weight 
of the blanket and accessories and the re- 
striction of movement of the body and limbs 
when the patient is covered up in the blanket. 
There is relatively greater freedom of move- 
ment afforded by the large insulating box used 
in diathermy. However, there are many ad- 
vantages of the electric blanket method. It 
is relatively inexpensive and simple to oper- 
ate, applicable to either form of electrical cur- 
rent. It is portable and may be easily trans- 
ported to the patient’s bedside; it is therefore 
available for private patients. Finally the 
problem of skin burns is entirely eliminated 
because of the absence of electrodes in this 
method of hyperpyrexia. 


7+ Fenwood Road. 


Advanced Cancer Now Called Arrestable 
Disease 

One of our great clinicians recently said, “You 
may die with cancer, but not necessarily of can- 

Although there is great discouragement in the 
field of research as regards the cause of cancer, 
much has been learned about cancer and since 
the American College of Surgeons has sponsored 
and adopted certain rules governing cancer clin- 
ics, the clinical progress made in treatment and 
cure has marked a great advance. 


The American College of Surgeons will be told 
that cancer is curable. Also that though you may 
have cancer, the mortality has been reduced in 
advanced cases from 90 per cent or more to 25 
per cent or less. These cases ha¥e been clas- 
sified among the so-called arrestable diseases. 

I believe that the same encouragement that 
is given to the person who has tuberculosis, can 


be given to a high percentage of the advanced 
or neglected cases of cancer. 

American College of Surgeons is presented, 
through public lectures and by the means of 
symposium in the scientific sections, the garnered 
knowledge of the medical world in the treatment 
of this disease. 

Today it is well-known that due to the com- 
plexity of the decision about cancer treatment the 
cases are best handled through clinics in which 
are gathered together the pathologist, the sur- 
geon, the internist, the specialist, and the x-ray 
and radiologist. They study these cases and those 
who come early are assured of more than 75 per 
cent of cures. Those who come late can be as- 
sured of relief from pain and in many cases an 
arrestment of the disease so that the statement 
made at the beginning of this article is made 
come true, that “You may die with cancer, but 
not of cancer.” — Science News Letter, October 20, 
1934. 
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MANIPULATION IN LOW BACK CONDITIONS * 


H. HOYT COX, M.D. 


CHICAGO 


Low back pain is a common complaint, 
the present day therapy of which leaves 
much to be desired. It is not an uncom- 
mon experience to see this syndrome label- 
ed “arthritis” or 
with diverse 
matics.” 


and dosed 
“antirheu- 


“lumbago” 
antipyretics or 


low back pain may be caused by one or 
more of many conditions and it should be 
understood that no one method of treat- 
ment is applicable to all cases. The most 
common causes of low back pain are: 

1. Trauma, including sprains, strains, 
fractures dislocations involving the 
lumbosacral and sacroiliac joints. 

2. Myalgia, or the 
due to focal infections. 

3. Faulty position causing relaxation of 
ligaments and muscles. 

4. Diseases of the sacroiliac joint and 
lower spine, as tuberculosis or arthritis. 

5. Gynecopathic disturbances, including 
malpositions of the uterus and pelvic in- 
flammation. 

6. Skeletal malformations of the lumbo- 
sacral spine, such as sacralization of the 
fifth lumbar vertebra, impingement or fu- 
sion of the transverse process of the fifth 
lumbar vertebra to the lateral sacral mass. 

7. Anomalies of the articular processes 
between the last lumbar and first 
segment. 

Just what percentage of low back pain 
falls into each class we do not know. It is 
safe to say, however, that the great major- 
iiy of cases of low back pain are due to 
trauma involving the sacroiliac and lumbo- 
sacral joints. 


and 


so-called lumbago, 


sacral 


Trauma and Defective Posture 

I shall limit myself to those 
low back pain which are caused by trauma 
or defective posture, as obviously manipu- 
lation would not be indicated in the other 
types. For example, we could not expect 
satisfactory results from manipulation in 
gynecopathic cases or in those due to struc- 


* Read at the Twelfth Annual 
Congress of Physical Therapy, Chicago, September 12, 
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tural abnormalities. Unfortunately, manipu- 
lation has been employed too often where 
it is not indicated and, of course, no bene- 
ficial results have been obtained. Manipu- 
lation is indicated in most cases of lumbo- 
sacral strain and sacroiliac strain or, as 
will be shown later, in subluxation. These 
two conditions are difficult to differentiate 
as they frequently occur together, are caus 
ed by the same mechanism, and, as manipu- 
lation relieves both conditions, I will not 
consider them separately in detail. While 
some men consider lumbosacral strain 
more common than sacroiliac strain, oth- 
ers™ consider the latter condition by far 
the most frequent. 

The types of low back pain we are inter- 
may be classified as acute, and 
chronic. The acute cases, which are usually 
unilateral, but may involve both joints, 
come on suddenly and are due to injury, 
such as a fall, heavy lifting, stooping, swing- 
ing a golf club, bowling, missing a step, or 
a sudden lateral twist while stepping off a 
car. 

The chronic cases include those due to 
faulty posture over a long period, causing 
the ligaments to become weakened and the 
sacrum to be tilted abnormally, obliterating 
the lumbar curvature. The familiar flat 
back seen in patients who have long been 
recumbent or sustained a faulty occupa- 
tional posture, clearly illustrates this class. 


ested in 


Characteristic of the first type is the sud- 
den onset, the so-called stitch in the back, 
seen in patients who have suddenly stooped 
over, or who have lifted a weight, or have 
swung a golf club. Missing a step is a fre- 
quent cause of acute backache. The patient 
suffers immediate excruciating pain in the 
affected sacroiliac joint and may be unabie 
to straighten his body. The lumbar curvature 
is frequently obliterated giving the appear- 
ance of a flat back. The diagnosis is made 
by the typical history and onset, the appear- 
ance of flat back due to muscle spasm, and 
anterior displacement of the ilium. Lateral 
curvature of the spine away from the af- 
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fected side and marked tenderness over the 
sacroiliac joint are important diagnostic 
phenomena. 

In the second type the onset is more in- 
sidious, resulting in referred pain down the 
sciatic nerve. Faulty postures due to occu- 
pation may be the etiological factors. The 
sacral ligaments are put upon a strain and 
dull aching pain is produced. This pain is 
at first due to muscle fatigue from nature’s 
attempt to support the weakened joint, but 
later it is probably caused by a displace- 
ment of the sacrum and ilium, as will be 
discussed later. L-xamples of this type are 
seen in people whose employment causes 
them to stoop over, as firemen, laundresses, 
chauffeurs, and those having similar occu- 
pations. 

Let us first consider the acute cases as they 
respond most successfully to manipulation. 
The onset is characterized by severe pain 
in one or both sacroiliac joints following 
some physical effort. Let us briefly con- 
sider the mechanism involved. The sacro- 
iliac joint permits of motion, its stability de- 
pending on the surrounding ligaments and 
muscles. To illustrate what takes place in 
a faulty effort we consider a sudden mis- 
step while climbing a stairs. The spine 
is somewhat flexed but on the strain, sud- 
den violent hyperextension takes place in an 
effort to recover the balance. Thus at the 
same time there is a sudden powerful pull 
upon the anterior ilium, due to the action of 
the extensor muscles. Inasmuch as _ sud- 
den pain and disability occur immediately, 
it is plausible to assume that some mechani- 
cai derangement has taken place. Two pow- 
erful forces acting in opposite directions, 
with the supporting muscles caught off their 
equilibrium produce a slight definite slip- 
ping of the sacroiliac joint. Goldthwaite 
and Osgood, in 1905, published the results 
of an extensive anatomical reSearch based 
on five hundred clinical cases. Anatomic 
dissections made by them revealed that 
slippings or subluxations of the sacroiliac 
joint were very common. 


The tendency in recent years has been to 
question or deny the existence of sacroiliac 
displacements and to attribute the symp- 
toms to muscular insufficiency,” arth- 
ritis,” lumbago,™ or structural anoma- 
lies. Evidence that definite displace- 
ment does occur has been amply provided 


by the research of Goldthwaite, Osgood, 
Albee, Fitch, Dunlap, Magnuson, and Pitt- 
field. 

Muscular insufficiency, arthritis, or lum- 
bosacral strain do not appear in this man- 
ner. Their onset is more insidious, but 
in the acute backache the 
patient ‘is well one moment and in the 
next he is disabled. It is apparent, there- 
fore, that some mechanical derangement 
has occurred, which dictates a syitable form 
of manipulative treatment. 


cases of 


Proper Manipulation 

There is nothing more gratifying in the 
whole field of surgery than to witness the 
results of proper manipulation in patients 
with acute backache, for they can be re- 
stored almost immediately to their original 
healthy state without prolonged immobili- 
zation, support, extension, or surgery. 

Successful manipulation presupposes ab- 
sence of structural abnormalities, arthritis, 
or gynecopathic conditions. Roentgenography 
is valuable only from a negative stand 
point, as it rarely shows subluxations. It 
will, however, rule out structural abnor- 
malities, spinal, or sacroiliac disease, such 
as tuberculosis, or malignancy. 

The following manipulations have been 
successfully employed in the treatment of 
low back pain. Goldthwaite™ seems to be 
the first to have described a manipulation. 
Ile had the patient lie face downward with 
legs supported upon one table and head and 
shoulders upon another, for several min- 
utes and then applied a plaster cast for four 
weeks. Young? placed his patients on the 
abdomen and made traction on the leg of 
the affected side. Hatch advocated re- 
duction by flexing the hyperextended leg 
with the patient lying on the back. Hay- 
den” recognized two types of subluxation, 
anterior and posterior. [Tor the latter he 
placed the patient on his back and flexed 
the patient upon his back on a table and, 
extended, with reversal of the motion and 
position for the former. Magnuson” placed 
the patient upon his back on a table and, 
under anesthesia brought up the straight 
leg to a right angle with the body and then 
swung in hyperextension over the edge of 
the table. 

The manipulation that we employ is 
based unon the theory that a definite slip- 
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ping of the joint has occurred. Recent in- 
vestigation™ indicates that a forward slip- 
ping of the ilium away from the sacrum is 
the most frequent abnormal result. Basing 
the manipulation upon the principles in- 
volved in the reduction of any other dislo- 
cation, which are to place the extremity in 
the position it occupied at the time of the 
dislocation and reverse the force, we have 
developed a treatment which has been high- 
ly successful in the great majority of cases. 
The patient is placed on the table face 
downward, his hands holding the edge of 
the table, the ankles are securely grasped, 
and the body is lifted clear off the table, 
gentle shaking followed by strong traction 
on the leg of the affected side being then 
performed. This process is repeated sev- 
eral times and is followed by strapping with 
adhesive plaster from the crests of the ilium 
to below the trochanters, beginning about 
two inches in front of the anterior superior 
spine. There is usually immediate relief 
and the lumbar curvature is, in most in- 
stances, restored at once. The rationale and 
mechanism of the manipulation are as fol- 
lows: In lifting the patient’s body by the 
ankles we are hyperextending the spine and 
relaxing the strong posterior sacroiliac liga 
ments and also relieving the joint from the 
pull of the hamstrings. We are placing the 
joint in the position it occupied at the time 
of displacement. The shaking and strong 
pull upon the leg “unlock” the joint. The 
weight of the body drags the spine forward 
and favors the replacement of the ilium by 
forcing the sacrum forward. 

In the great majority of acute cases this 
manipulation is all the treatment required, 
but to prevent recurrence I usually advise 
rest in bed for several days. 

In the chronic cases it may be necessary 
to supplement the manipulation with rest 
in bed for several weeks. Extension, dia- 
thermy, local heat, and, in extreme cases, a 
plaster cast or surgical immobilization may 
be indicated. 


Case Reports 


I present two cases of low back pain which 
illustrate the acute type of backache due to 
slipping of the sacroiliac joint and also the 
chronic type due to posture and trauma plus 
slipping. 

CASE 1. — A young girl, 20 years of age, 
employed as a physician’s assistant. About six 
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weeks ago she stooped down to pick up a paper 
weight and was seized with a severe pain in the 
right sacroiliac joint, so intense that she fainted. 
She was unable to straighten up, but was soon 
able to walk with assistance. The pain was in- 
creased by motion or postures requiring move- 
ments of the sacral region such as sitting, getting 
up, stooping, or even lying down. 

When examined the patient appeared to be 
suffering great pain. When standing she assumed 
a. stooping position with the right knee flexed. 


The lumbar curvature seemed to be obliterated 
and the thick lumbar muscles were tense and 
spastic. There was a listing of the body away 


from the affected side. Flexion of the right 
thigh, adduction, and inward rotation accentuated 
the pain. There was marked tenderness over 
the right sacroiliac joint. ; 

She was manipulated according to our tech- 
nic and was immediately relieved, and has had 


no recurrence. She was able to resume her 
duties without any disability. 

CASE 2. — A man, about 60 vears of age, 
a fireman, had been shoveling coal. A_ steady 


dull ache in the lower back especially marked 
over both sacroiliac joints had been present for 
several years rendering his work more and more 
difficult. The condition became so painful that 
he finally had to quit work: 

Inspection showed a well developed man with 
a flat back, the lumbar curve being entirely gone. 


There was marked tenderness over both sacro- 
iliac joints, more marked over the left. Other- 
wise the examination was negative. He was 
subjected to manipulation followed by adhesive 
strapping and secured immediate relief. Rest in 


bed for one week enabled him to return to his 
work. He had a slight recurrence five years 
later, which again promptly responded to 
manipulation. 

2376 East 71st Street. 
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SELECTIVITY AND PENETRATION IN 
RADIATHERMY 

It cannot have escaped the attention of seri- 
ous students of physical therapy that the ad- 
vent of radiathermy, or as it is more popularly 
known, short wave therapy, signalled a new 
era in high therapeutics. The 
astounding claims for effectiveness of this new 
agency as compared with that of diathermy, 
have in some quarters raised the issue regard- 
ing its claimed selectivity and deeper thermal 
penetration of tissues. Under the circum- 
stances we have reached a period when an 
analysis of the data submitted by contending 
authorities has become timely. As can be seen 
from recent articles published in the ARCHIVES 
both as original and abstracted contributions, 
there are still a number of moot questions 
which need critical study and_ confirmation. 
While theory precedes fact and laboratory ex- 
perience that of the bedside, liaison of the 
laboratory and bedside has been the means of 
controlling modern investigation through the 
maze of pseudoscience and empiricism for the 
greatest benefit of the patient. Although clini- 
cal results usually render the final verdict, it is 
essential to evaluate the experimental as well 
as the clinical labors of those whose contri- 
butions have afforded us an authoritative 
background. 

In the light of present knowledge of the 


frequency 


physical nature of short wave radiation it is 
not at all unlikely that our interpretations of 
its biophysical and physiologic action will un- 
dergo material modification. Thus far the 
cumulative effect of experience has enabled 
us to apply the perspective of past labors to 
the interpretation of present results. What 
Schereschewsky" conceived as a specific ef- 
fect of ultrashort radiations and Christy and 
Loomis’? as a function of heat due to the 
quanta of energy inherent in ultrashort fre- 
quencies, may neither have been one nor the 
other, but more assuredly a reaction due to 
thermal selectivity of the metabolites in the 
body. The difference between specificity and 
selectivity may be conceived as the relation- 
ship of metaphysical and physical interpreta- 
tion. Undoubtedly a repetition of these find- 
ings under a more modern experimental set-up 
and with greater knowledge of the subject will 
elicit more authoritative conclusions or con- 
firmations. This is much to be desired be- 
cause we have traveled with boots of leagues 
length in this special field of radiation and the 
new of yesterday may have become the old of 
today. 

The tendency of present investigations is 
toward more conservative conclusions. In 
this connection it has been consistently pointed 
out that short and ultrashort waves possess a 
selective action and a penetrative effect dis- 
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tinctly superior to diathermy or to infrared. 
are thermally adaptive to and effected by dif- 
ferent wavelengths of Hertzian frequency. 
The heating effect is of a selective nature in 


has shown that various electrolytes 


that certain electrolytes attain a higher heat- 
ing than others although subjected to similar 
wavelengths under rigid control. Pflomm"? 
has reported that some of the components of 
Ringer's solution (NaCl, KCI, CaCl.) in con 
centrations of 0.8, 0.2, and 0.2 per cent re- 


spectively as compared with the whole solu- 


tion as a control, showed different temperature 
gradations when placed in a condenser field 
of 4.20 meter wavelength. McLennan? 
added confirmation of this study by similar 
findings upon other varieties of electrolytes of 
different concentrations, and even upon the 
blood itself. 
tivity as follows: 


He supports the thesis of selec- 


If we have —and this is the practical case met 
with in electrotherapy —a heterogenous mass of 
varying conductivity (the dielectric constant be- 
ing supposed the same throughout) and place it 
in a field of given frequency; there will be a 
portion having a conductivity, given by the law 
indicated above, that will be heated more than 
parts having other conductivity, i. e., there 
is a “selective” heating. 

There is then the possibility of directing the 
selective heating by short radio waves in two 
ways. First, if the dielectric constants of differ- 
ent parts of the body are different, by proper 
orientation of the body the heating of one mem- 
ber may be favored. Secondly, by choice of 
wavelength the heating of portions having a cer- 
tain conductivity may be favored 


any 


Equally impressive are the reports of selec- 
tive findings in the field of serology. Reck- 
nagel and Schliephake®’ have demonstrated 
changes in the viscosity of human serum when 
subjected to a 4 field. 
Diphtheria antitoxin serum when influenced 
by a three meter condenser field becomes pro- 
portionably weakened with increasing radia- 
tion. Animals treated with lethal doses of 
toxin and then with ordinary antitoxin 
serum recovered ; those in whom similar doses 
of diphtheria toxin was injected and treated 
with antitoxin which had been irradiated for 
less than an hour, died. Szymanowski and 
Hicks” were able to demonstrate a 
phase of selectivity. Subjecting diphtheria 
toxin by means of a 2 meter condenser field 
wherein the serum was against 
thermal effects by an intermediary container 


meter condenser 


reverse 


screened 
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of cold benzol, detoxification of the serum was 
obtained. 

Objections might be raised that these ex- 
periments having been made in vitro may not 
show like reactivity when transferred to liv- 
ing material. Recent reports tend to confirm 
their parallelism for biologic experiment. Ac- 
cording to Nicolau, et al.," the effects of 
short wave are comparable up to a cer- 
tain point with those of paraspecifics, favor- 
ing the production of agglutinating antibodies. 
These authors have shown that short waves 
administered after vaccination against typhoid 
baccillus (in rabbits) produced an increase in 
the agglutinating titer, but not after vaccina- 
tion of two or three months. They pointed 
out that short waves have no influence on the 
elaboration of antitoxins in animals inocu- 
lated with antidiphtheritic vaccine, a fact that 
apparently contradicts results of the in vitro 
experiments cited above. This, however, 
should in no way be interpreted as a negation 
It should rather be inter- 
preted as a difference of action on homogene- 
ous and heterogeneous material. The fact 
that the living organism among other actions 
is also subjected to influences of the vegeta- 
itve nervous system, the constituents of the 
blood and lymph, and the static tissues of the 
body, makes for more involved reactions and 
interpretations. This is more readily appreci- 
ated when it is pointed out that the blood of 
normal rabbits treated by radiathermy pro- 
vokes the appearance of the megamononuclear 
syndrome — monocytes, primitive cells, cells 
of Turck, and cells of Rieder, — which is in- 
creased six times above the normal ratio. 


of earlier findings. 


Histological studies of the central and 
peripheral nervous systems confirm a stimula- 
tion effect provoked by deep heating of the 
tissues. The meninges at the base of the brain 
are injected by proliferation and migration of 
neuroglia, the mobilization of the defensive 
elements in the spinal ganglia — lymphocytes, 
rare macrophages, plasma and glia cells, and 
similar changes of an abnormal nature. 
Kobak™ elsewhere in this issue has pointed 
out the deeper thermal action of  radia- 
thermy as compared with diathermy. The 
fact that short and ultrashort waves show 
higher temperature gradations in the stomach, 
the esophagus, the brain, the renal pelvis, and 
the long bones is as important a demonstra- 
tion as the selective heating of metabolites, the 
changes in the blood serum, and attenuation 
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of toxins. All this would however, be of mere 
academic interest were it not for the fact that 
short waves have demonstrated their clinical 
value upon an astounding group of serious af- 
fections not easily controlled by the usual 
methods of therapy. 


It has been said that the tendency to mis- 
interpret facts has rendered us skeptical of 
facts. This has provoked numerous definitions 
of their meaning, the most cogent being that 
of Herbert Spencer who defined facts as 
knowledge, and their unification as science. 
It is recorded that around the bedside of the 
dying Pasteur were gathered many of his 
greatest disciples who as one and with bated 
breath begged him for a final word of inspira- 
tion. In response the master whispered: Be 
skeptical — healthily skeptical. At this mo- 
ment when a new era in physical medicine is 
about to open new clinical opportunities, it is 
well to approach radiathermy in a mood of 
healthy skepticism. 
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SPRING SESSION MID-WESTERN SECTION, 
MADISON, WISCONSIN 

Announcement is made of a one day meeting of 
the Mid-Western Section of the Congress, to be 
held in the Auditorium of the Service Memorial 
Institute, Madison, Wisconsin, Tuesday, March 12, 
1935. 

The morning session will be devoted to hospital 
clinics and the afternoon session to scientific papers. 
The evening program will be conducted under the 
joint auspices of the section and the Dane County 
Medical Society. 

The scientific program which is only in its pre- 
liminary form follows: 

Physical Therapy in Postoperative Conditions, 
Robert E. Burns, M.D., Associate Professor ot 
Orthopedic Surgery, University of Wisconsin Medi- 
cal School, Madison. 

Status of Electrosurgical Resection, //. C. Rolnick, 
M.D., Professor of Urology, Loyola University 
Medical School, Chicago. 

Physical Therapy in Relation to Orthopedic Sur- 
gery, F. H. Ewerhardt, M.D., Assistant Professor 
of Physical Therapeutics, Washington University 
School of Medicine, St. Louis. 

Management of Cancer of the Nasal Accessory 
Sinuses, Lederer, M.D., Professor and 
Head of the Department of Laryngology, Rhinology 
and Otology, University of Illinois College of Medi- 
cine, Chicago. 

Physical Therapy in Relation to Arthritis, John 
Stanley Coulter, M.D., Associate Professor of Phy- 
sical Therapy, Northwestern University Medical 
School, Chicago. 

Physical Therapy in Relation to General Surgery, 
Arnold §S. Jackson, M.D., Jackson Clinic, Madison. 

Modern Concepts of Physical Therapy in Medi- 
cine and Surgery, /larry E. Mock, Sc. D., M.D., As- 
sociate Professor of Surgery, Northwestern Uni- 
versity Medical School, Chicago. 

NEW REGIONAL OFFICERS OF CONGRESS 

President William L. Clark has announced the 
following appointments for the year 1935, as re- 
gional officers of the Congress: 

EASTERN SECTION: Chairman, Grant E 
Ward, M.D., Baltimore. 

Secretary, M. C. L. McGuinness, M.D., New York. 

Chairman Program Committee, John D. Currence, 
M.D., New York. 

MID-WESTERN SECTION: Chairman, James 
C. Elsom, M.D., Madison, Wis. 

Secretary, J. E. Rueth, M.D., Milwaukee, Wis. 

Chairman Program Committee, A. R. Hollender, 
M.D., Chicago. 

SOUTHERN SECTION: Chairman, Nathan H. 
Polmer, M.D., New Orleans, La. 

Secretary, L. J. Kosminsky, Texarkana, Ark. 

Chairman Program Committee, Frank H. Walke, 
M.D., Shreveport, La. 

WESTERN SECTION: Chairman, H. M. F. 
Behneman, M.D., San Francisco, Calif. 

Secretary, Cleon W. Symonds, M.D., Pasadena. 

Chairman Program Committee, John Severy Hib- 
ben, M.D., Pasadena, Calif. 
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Meeting of Pacific Physical Therapy 
Association 


The regular December monthly meeting of the 
Pacific Physical Therapy Association was held De- 
cember 19, 1934, at the Hollywood Hospital where 
the following program was presented: 

1. Normal Hematological Standards and Their 
Significance, by Alvan G. loord, Pathologist, Pasa- 
dena Hospital, and Secretary of the Los Angeles 
County Pathological Society; 


2. Electric Coagulation in the Treatment of 
Chronic Endocervicitis, by rank Ende, M.D., Los 
Angeles. 

The January meeting to be held January 16 will 
offer the following papers 

1. Nutrition and Ultraviolet in Dentistry, by 
Charles B llawkes, D.DS., Los \ngeles 


2. Food-Born Infections and Intoxications, by 
Arthur, Ph.B., City Bacteriologist and Associ 


ate Health Officer of Pasadena 


Surgeons to Meet in Jacksonville, Florida 


The Southeastern Surgical Congress, through its 
secretary, Dr. B. T. Beasley, announces the sixth 
annual assembly of the Congress which will be held 
in Jacksonville, Florida, March 11, 12 and 13, 1935. 
The Congress has met previously in Atlanta, 
sirmingham and Nashville. 

The states composing the Congress are Alabama, 
Florida, Georgia, Kentucky, Louisiana, Mississippi, 
North Carolina, South Carolina, Tennessee and Vir- 
ginia. A record attendance is anticipated at the 
Jacksonville meeting. Since March is the most de- 
sirable month to visit the land of flowers many 
surgeons will no doubt combine business and _ pleas- 
ure and attend during this season of the year. 


Some of the most distinguished surgeons in the 
country representing the different surgical specialties 
have been invited to appear on the program. A par 
tial list of those who have already accepted places 
is as follows: Doctors Walter C .Alvarez, Perry 
Bromberg, Hugh Cabot, Willis C. Campbell, George 
W. Crile, John F. Erdmann, Paul Flothow, Ralph 
Green, Arthur Hertzler, C. Jeff Miller, Alton 
Ochsner, J. C. Patterson, J. Knox Simpson, J. W. 
Snyder and W. A. Weldon. More than twenty oth- 
ers will be listed when the program is completed. 
Look for the completed program which will be 
mailed about February 15, 1935. 

For information address Dr. B. T. Beasley, Sec- 
retary-treasurer, 1019 Doctors Building, Atlanta. 
Georgia. 


42 


Human Eyes Able to See by Ultraviolet 
Light 

The range of human vision is considerably 
greater than hitherto suspected, according to lat- 
est experiments by Dr. C. F. Goodeve, of the 
Ramsay Laboratories, University College, Lon- 
don. It has been assumed that no light of wave- 
length shorter than 4,000 Angstroms (about one 
six-hundred-thousandths of an inch) is visible. 
Dr. Goodeve and six other observers have now 
been able to see by ultraviolet light down to a 
wavelength of only 3,125 Angstroms. 

The light of this wavelength produces, accord 
ing to Dr. Goodeve’s report in Nature, a_ violet 
color sensation. In order to see an object clearly 
by such light it must be within four inches of 
the eve. The object appears, however, to be 
about three times farther, the illusion being ap- 
parently due to the fact that the ultraviolet rays 
are more highly refracted, or bent, as they pene- 
trate the eye. 

On removing the object to a distance of more 
than four inches, it appears to recede to a great 
distance, and suddenly becomes out of focus. It 
is due to this fact, no doubt, that all ultraviolet 
light has been hitherto considered to be “in- 
visible.” 

No vision or fluorescence was obtained with 
ultraviolet light of wavelength shorter than 3,125 
Angstroms, probably because rays of that type 
are absorbed by the protein material of the eve- 
lens. — Science News Letter, October 6, 1934. 


Need Negative Proton to Explain Spin of 
Atom Nucleus 


To explain why the central nucleus of many 
kinds of atoms sometimes spins one way and 
sometimes the other, science has postulated a 
new kind of entity within the atom tentatively 
called a negative proton. 


The negative proton is still unfound but phv- 
sicists all over the world are on the lookout for 
it. It would have the same mass as the cores of 
hydrogen atoms —the protons — but would have 
a negative charge of electricity upon it instead 
of the customary positive charge. 


Latest of the scientists to suggest the ex- 
istence of such a particle is Dr. S. Tolansky of 
the Imperial College of Science, London, in a 
report to the British scientific journal Nature 
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Only a few weeks ago Prof. George Gamow, 
distinguished Russian expert on atom nuclei 
from the Polytechnical Institute, Leningrad, U. S. 
S. R., told the American Physical Society meet- 
ing in Ann Arbor that a negative proton would 
be most helpful in explaining many of the dif- 
ficulties regarding the stability of certain atoms 
like beryllium, which are now made to undergo 
artificial radioactivity. 

The original prediction of the negative proton 
can be credited to Dr. Carl Anderson of Cali- 
fornia Institute of Technology who in March, 
1933, (See SNL, March 25, 1933, p. 179) sug- 
gested that the emission of positrons from an 
atom struck by high-energy radiation might be 
due to the break up of a neutron by the impact. 
In the collision a positron would come off and a 
negative proton should remain within the atom. 
If an electron came off when a neutron broke 
up an ordinary positive-charged proton should 
remain inside. 

Basically the negative proton enters. atomic 
physics because there is a growing suspicion 
that the neutron may be composed of two differ- 
ent arrangements of parts which are externally 
indistinguishable. The neutron is the so-called 
non-electrical particle because whatever charges 
it contains are so closely bound that there is no 
observable external field. 

It seems now as though a neutron may be 
composed of a close union of a proton and an 
electron whose charges equalize one another; or 
it may be composed of a negative proton and a 
positive electron where again the opposite 
charges neutralize each other. Both these neu- 
trons would have the same weight and the same 
lack of external charge. They would be hard to 
tell apart unless they were split apart, but after 
such a break up the original composition would, 
of course, no longer exist. — Sctence News Letter, 
September 1, 1934. 


From Artificially Radioactive 


Elements 

Neutrons have hitherto been produced only by 
the bombardment of atoms, and have ceased to 
be emitted when the bombardment stopped. Now 
comes the announcement from the Paris 
Academy of Sciences that Irene Curie, F. Joliot, 
and P. Preiswerk have observed neutrons to be 
given off bombarded phosphorus for as much as 
three hours after the bombardment had ceased. 
The spontaneous emission of neutrons is a new 
form of radioactivity. 

The discovery was not made by accident. The 
investigators had been bombarding various ele- 
ments with helium cores (alpha particles), and 
with neutrons. In the case of phosphorus thev 
found that the artificial radioactivity produced 
was of two sorts. One had a half life of two 
minutes forty-five seconds, as had already been 
discovered by Dr. E. Fermi of Rome. The other 
had a half life of over three hours. 

In studying the possible reactions that might 
give rise to these radiations the scientists found 
that one of these possible reactions should re- 


Neutrons 


sult in the emission of neutrons. Accordingly 
they set up the special apparatus required for 
the detection of neutrons, and found that neu- 
trons were in fact emitted. 

In this process they believe that two unstable 
atoms are produced. One of them is aluminum 
with an atomic weight 28. Ordinary aluminum 
has an atomic weight 27. The other atom is 
silicon with an atomic weight 31. Ordinary sili- 
con is of weight 28, 29, or 30. Both of these 
top-heavy atoms disintegrate, according to the 
reactions worked out by the experimenters, with 
the production of neutrons. — Sctence News Let- 
ter, September 1, 1934. 


Theories of Conduction Upset by New 


Discovery 

A discovery which may upset theories of how 
a conducting solution can carry an electric cur- 
rent is announced by Drs. Herschel Hunt and 
Joseph F. Chittum of Purdue University. The 
theories held at present date back to the work 
of Michael Faraday in the early years of the 
last century. 

The Purdue investigators, for the last eight 
months, have been studying a queer phenomenon. 
They find that when the external source of elec- 
tric current through a conducting solution is re- 
moved the current does not immediately stop, 
as present-held theory predicts. Common con- 
ducting solutions in every-day use include the 
acidic solution in an electroplating bath and the 
fluid in an automobile battery. 

The strange, and hitherto undetected, effect has 
greatly interested scientists. Dr. Irving Lang- 
muir, Nobel prize winner from General Electric 
Company’s research laboratories, has suggested 
new lines of future experiments. Movement is 
underway to provide funds for research fellow- 
ships for further study. 

The new discovery — called tentatively the 
Hunt-Chittum effect — indicates that for a short 
space of time, from a tenth of a second to one 
second, after the external current in the circuit 
is broken, electrochemical action continues in 
the solution. Electric current can be detected 
there without an external electric “driving force” 
of battery voltage being present. 

To detect the small persistent current, Drs. 
Chittum and Hunt used as electrodes two tiny 
wires which can be moved about in the solution. 
Using such “electrical probes,’ they have ob- 
served the residual or persistent current under 
many conditions. 

One strange experiment was to float, on the 
surface of the conducting solution, a metal vessel 
which was one terminal of the detecting circuit. 
The other terminal of this same circuit was a 
wire suspended in air, inside the floating vessel. 
Current was passed through the electrolyte bath. 
A thousandth of a second after this current was 
cut off the detecting circuit was put into opera- 
tion and current was found to flow in it. 

The amazing part of this test was that some 
of the current had to pass through the air to 
complete the detecting circuit. Yet there was no 
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known voltage applied externally. Seemingly, it 
has to come from within the electrolyte bath 
through electrochemical activity 

What importance the new discovery will have 
practically is vet unknown At present its the 
oretical value in physics and chemistry outweighs 
practical uses. Yet studies of how electricity is 
carried in conducting solutions — the whole basis 
of the electrochemical industry — may lead to 
new applications 

While suggesting several possible means of ex- 
plaining the strange phenomenon, the Purdue sci 
entists offer no explanation as final 

“Because of the newness of the phenomena,” 
they declare, “and the vastness of the experi- 
mental data, an explanatory theory adopted at 
present could not hope to be long-lived.” — 
Science News Letter, September 29, 1934. 


Subdivisions of Chromosomes Demonstrated. 
Light on the “Local Habitations’ of Genes 

Demonstration of structural details within the 
chromosomes, considered by most biologists to 
be the bearers of the “genes” that control the 
inheritance of physical and physiological charac 
ters in animal and plants, compare in importance 
rO OF the 


with the demonstration a few vears ag 
smaller electrically 


divisibility of the atom into 


1 


charged particles Like the atom, the chromo 
some was suspected of being made up of dis 
tinct functional units on the: 


retical grounds fi 
some time before the scientists’ “hunch” was 
pre ved to be correct 

The brilliant work of Dr. Calvin B. Bridges 
of the Carnegie Institution of Washington, car- 
ried on at the California Institute of Technology 
and lately in the genetics laboratories of the 
Carnegie Institution at Cold Harbor, 
N. Y., in making clearly visible the separate units 
of which the chromosome is composed, depends 
upon a paradox 
units distinctly it is necessary first to get out of 
the way the very stuff that gave the chromosome 
its name. The name “chromosome” is derived 
from the Greek for “color body,” and was given 
to these small structures within the cell nucleus 
when it was observed that they became darker 
than the rest of the protoplasm upon the appli- 
cation of certain stains to make details of nuclear 
structure visible 

The chromsomes were at first assumed to con- 
sist of a uniform substance, which was given the 
1ame chromatin. There was even developed a 
series of special chromatin stains for the purpose 
of making the chromosomes darker and more 
strikingly outstanding in the microscopic view 
of the cell. 

A brilliant lead, to which Dr. Bridges acknowl- 
edges indebtedness, was developed during 1933 by 
Prof. T. S. Painter of the University of Texas 
Prof. Painter worked with the “giant” chromo- 
somes found in the salivary gland cells of fruit- 
fly larvae, which are seventy times the size of 
ordinary chromosomes 

He found on them numerous cross-bandings, 
which always had the same sizes and spacings 
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on comparable chromosomes. He found also that 
vith particular groups of these bands, groups of 
known genes could be correlated. This consti- 
tuted the first truly quantitative, accurate gene- 
mapping ever accomplished. 


When Dr. Bridges went to work, with Prof. 
Painter's result before him, he strove first to 
venetrate the veil of the chromatin. He developed 
a method to see right through it, so that he could 
get at what was inside. The chromatin, it de- 
veloped, was not the important part of the chro- 
mosome at all, but only the matrix, the outside 
wrapping. 

Now that the contents were visible, it could 
be seen that what Prof. Painter had first de- 
scribed as bandings on the chromosomes were 
really the edges of solid disks that ran clear 
through the chromosomes, strung together like 
beads on a thread. It was seen also that each 
gene locus corresponded with some special size 
or shape of “bead,” always in the same relative 
position and always the same in all chromosomes 
examined. 

“As easily located as the houses on Main 
Street in the Old Home Town,” is the vivid and 
homely characterization given by Dr. Bridges to 
the genes’ places in the chromosomes. 

The thick, somewhat snaky objects in the il- 
lustration on the cover are the chromosomes, 
thousands of times magnified. The many dark 
bands crossing them were invisible until Dr. 
Painter's and Dr. Bridges’ work brought them 
out in sharp detail. 

But that was not the whole story. Not even 
the units of the now transparent chromosomes 
were the last words. They proved to be sub- 
divisible also. Each disk is made up of a bundle 
of tiny rods, like a big handful of cigarettes; 
their ends are visible as dots on the f 
the disk. There is a continuity between these 
rods, from disk to disk; Dr. Bridges has likened 
them to segments of the strands in a twisted 
cable. 


aces of 


So small are these sub-units that many of them 
are hardly larger than single molecules of one 
of the more complex proteins. They may, in- 
deed, be single molecules, or they may be small 


groups of molecules acting together. 


Whether these tiny units are the genes them- 
selves, or only the “genophores” or gene-bearers, 
is a matter of relative unimportance. The im- 
portant thing is that they have now been un- 
veiled, so that the searching finger of science 
may probe a little further into the secrets of life. 


The principal milestones in the development of 
modern genetics may be listed as four: Gregor 
Mendel’s proof, three generations ago, that gen- 
etic units determine the inheritance of charac- 
ters; Otto Butschli’s demonstration of the exist- 
ence of chromosomes; Thomas Hunt Morgan’s 
concept of the gene; Painter and Bridges’ sep- 
aration of the chromosome into its finer structur- 
al units and their correlation with the location of 
the genes. — Science News Letter, September 29, 
1934 
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Study Electricity on Germs for New Light 
on Disease — Minute Electric Charges 
on Bacteria and Their Role in Caus- 
ing Agglutination Are Subject 
of Research 


By studying tiny electrical charges on bacteria, 
so minute that they can be measured only with 
difficulty, medical science is learning what brings 
about reactions between disease organisms and 
the body tissues. In particular, the réle of “germ 
electricity” in bringing about the process of ag- 
glutination, by which the body fights disease, is 
being made known. 

Agglutination is the technical term for a clus- 
tering or clumping of bacteria under certain con- 
ditions which reduces their mobility and activity 
in the body. 

In a report presented before the Electrochemi- 
cal Society meeting, Dr. Harold A. Abramson, 
associate in bacteriology at Cornell Medical 
School, described the small electrical charges 
which exist on bacteria and all microscopic par- 
ticles when immersed in a water solution. Such 
electricity is not a specific property of bacteria 
alone but is present also on blood cells, fungus 
cells, yeast cells and even such inert things as 
quartz dust and oil droplets when they are im- 
mersed in an aqueous solution. 

It is the existence of tiny electrical charges 
on oil droplets, when sprayed from an atomizer, 
that enabled Dr. Robert A. Millikan of California 
Institute of Technology to measure the funda- 
mental unit of electrical charge—the much-talked- 
about electron. While Dr. Millikan is now best 
known to the public for his researches on cos- 
mic rays, he received his greatest award—the 
Nobel prize in physics—for his work on measur- 
ing the charge of the electron. 

Dr. Abramson, using a method somewhat sim- 
ilar to that which Dr. Millikan employed, studies 
the charges on bacteria. Instead of the charged 
particles being in air, however, they float in a 
solution. Their rise and fall, under the influ- 
ence of an electric field from two plates im- 
mersed in the solution, enables him to study the 
tiny electric charge present. 

In an interview Dr. Abramson indicated that 
the virulent and avirulent forms of the organ- 
isms causing diphtheria can be distinguished by 
the electric charges they possess. Certain forms 
of streptococcus organisms can likewise be dis- 
tinguished, and it is now possible to classify the 
different types of organisms which cause pneu- 
monia by the same electrical method. 

In his report to the Society, Dr. Abramson 
told how estimates were made, for the first time, 
of the amount of electricity on a typical micro- 
scopic organism like colon bacillus or typhoid 
bacillus. These disease organisms are so small 
that about 240,000,000 of them would not occupy 
more than a square inch. His calculations reveal 
that only about 300,000 electrons form the elec- 
trical charges on each organism. 

While 300,000 electrons sound like a large 
amount of electricity, the electron is a very small 
unit. Every second an electric light in the home 


burns, it is using electrons by the millions and 
billions. So minute is the amount of electricity 
that despite the extreme small size of the bac- 
teria the electrical charge occupies only about 
one per cent of the area. 

In a study of the surface electricity of organ- 
isms Dr. Abramson found that when agglutina- 
tion occurs there is still electricity present. Pre- 
viously-held theories indicated that when the bac- 
teria came together in agglutination the electric 
charge on the surfaces was neutralized and lost 

The study of surface electricity on bacteria is 
important, Dr. Abramson said, because the or- 
ganisms are so small it is hard to measure any- 
thing about them. Accurate determination of the 
electric charge is one of the few ways they may 
be studied.—Science News Letter, October 13, 1934, 


Cancer Cases Reported From Medicinal 
Arsenic 

Cases of skin cancer caused by arsenic-con- 
taining medicines taken for other conditions have 
caused Drs. Clifford C. Franseen and Grantley 
W. Taylor of Boston, Mass., to issue a warning 
to physicians to be very cautious in giving ar- 
senic in medicine. 

Nine cases definitely due to arsenic and five 
more cases probably caused by arsenic are re- 
poricd by them (Amertcan Journal of Cancer, 
October). In two of the cases, the patients had 
been exposed to arsenic in the form of a spray 
for fruits and vegetables. But arsenic given as 
medicine for the relief of skin diseases and blood 
disorders caused the cancerous condition in the 
majority of cases. The arsenic-containing medi- 
cine had been taken by some of the patients as 
long as forty years before the cancerous condi- 
tion appeared. 

Arsenic has been a common constituent of 
quack cancer pastes, Drs. Franseen and Taylor 
also pointed out. They hold it has no place in 
the treatment of cancer.— Science News Letter, 
November 3, 1934. 


Discover New ‘‘Factor’’ of the Pituitary 
Gland 


Discovering a new hormone from the body’s 
master gland, science may have a clue to the 
cause of stomach ulcers. 

The new product of the pituitary gland seems 
to stimulate the stomach to pour out increased 
amounts of hydrochloric acid. This discovery 
has just been made and reported by scientists 
at the Courtauld Institute of Biochemistry of 
the Middlesex Hospital of London. 

It may mean that it will be found that a dis- 
order of the pituitary is the cause of stomach 
ulcers. Excess hydrochloric acid is found in 
cases of stomach ulcers. 

This excess acid is believed by some scientists 
to be a cause or part of the cause of this con- 
dition. The London discovery also ties in with 
the finding of an American scientist, Dr. Harvey 
Cushing, that stimulating the base of the brain 
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near where this gland is located may produce 
stomach ulcers. 

The new glandular product comes from the 
hind part of the pituitary gland. It was discov- 
ered by Drs. E. C. Dodds, R. L. Nole and E. R 
Smith. With characteristic scientific reserve and 
caution, they report (The Lancet, Oct. 27) that 
their findings “suggest the probability of a new 
posterior pituitary hormone.” They call it a “fac- 
tor.” 

They think they have discovered either a new 
hormone or a new, hitherto undiscovered prop- 
erty of an already known pituitary hormone 
which affects blood pressure. The editor of 
The Lancet considers the new substance more like- 
ly to be an entirely new hormone. 

In their investigations the London 
injected under the skin of 40 rabbits a special 
extract from the hind or posterior part of the 
pituitary gland. This produced marked injuries 
in the fundus or acid-producing area only of the 
stomachs of all the rabbits. The same effect 
was obtained when the rabbits fed very 
large doses of the standard posterior pituitary 
extract prepared according to the directions or 
the British Pharmacopeia. 

The doses given both by mouth and by in- 
jection under the skin were so large that the 
newly-discovered factor that injured the rabbits’ 
stomachs would appear to be negligible in the 
ordinary doses of posterior pituitary prescribed 
for patients. What effect the new hormone has 
on the body in the small quantities normally 
produced by the pituitary gland is not yet known 
with certainty Science News Letter, November 
3, 1934 
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Find New Rickets-Preventing Substance 
Not Vitamin D 


Vitamin D is not the only thing that can pre- 
A new rickets-preventing substance 
which not vitamin D and which differs from 
the vitamin somewhat in chemical composition 
has been reported by Prof. Lester Yoder of the 
Iowa State College and Iowa Agricultural Ex- 
periment Station (Science, Oct. 26). 

The new substance has the long chemical name 
of cholesterilene sulfonic acid. Its rickets-pre- 
venting power has been determined in labora- 
tory experiments, bit it is not at present being 
put forward as a substitute for vitamin D. In 
fact, in order to protect the public from such 
substitution before more is known about the ef- 
fect of the new substance on the body, Prof. 
Yoder proposes to take out patents on it. 

Scientific interest in the new substance lies in 
its chemistry. It made from cholesterol, a 
fatlike substance found in bile and egg yolk and 
other animal tissues. Vitamin D is made from 
ergosterol, a chemically related substance. Ul- 
traviolet light activates ergosterol to produce 
vitamin D. Fuller’s earth activates cholesterol 
to produce the new anti-rachitic substance. The 
activating constituent of the fuller’s earth in this 
case was found to be sulfuric acid or its anhy- 


dride. 


vent rickets. 
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In the early days of vitamin research, the rick- 
ets-preventing power of vitamin D was thought 
to be caused by cholesterol, but scientists soon 
found that this power was lacking in pure cho- 
lesterol and only present when that substance 
was contaminated by ergosterol and that the vit- 
amin was formed by activation of the contaminat 
ing ergosterol. More recently Drs. F. C. Koch, 
E. M. Koch, and I. Kk. Ragins, of the University 
of Chicago, reported that provitamin D could be 
formed from cholesterol itself as well as from er- 
gosterol. Dr. Yoder’s work has confirmed this 
and shown the chemistry by which a rickets- 
preventing substance may be formed from choles- 
terol. — Sctence News Letter, November 3, 1934. 


21,000 Photographs Help Measure Energy 


of Atoms 
Atoms seem to have within their hard and 
heavy central cores a large varicty of energs 


stages, two Rice Institute scientists have discov- 
ered at Houston, Texas, after taking more than 


20,000 photographs in atom-smashing experi- 
ments. 

In the laboratory of Prof. L. M. Mott-Smith 
and Dr. T. W. Bonner, atoms were made to 
shoot off tiny particles called neutrons. From 


the way these neutrons collided with neighbor- 
ing gas atoms it appears as if the or 
nucleus, of an atom may be likened to a fortress 
firing projectiles at the enemy. The scientists 
with their measuring instruments were the 
“enemy.” 

The observers in the “range of fire” found that 
all the atomic projectiles did not strike with the 


core, 


same energy. Some were powerful as if from 
16-inch guns; others were more like rifle fire. 
Within the atom, it is believed, the different 


strengths of the “guns” correspond to the differ- 
ent states of energy which drive off the atom 
particles. : 

Important to science is the discovery for in- 
stance, that the light and comparatively rare 
element beryllium has within its nuclear core 
20 or more different steps of energy; 20 differ- 
ent atomic “guns” of varying caliber. Scientists 
have been thinking of energy within the atom 
as having only a few levels. The new discovery 
is expected to aid the understanding of how mat- 
ter is put together. 

To make the atoms shoot off the various par- 
ticles and so make possible some estimate of the 
energy forces producing them, Prof. Mott-Smith 
and Dr. Bonner bombarded targets of calcium 
fluoride, boron and beryllium with alpha par- 
ticles, or helium nuclei, like those given off by 


radium. When they did this the atoms of the 
target liberated non-electrical particles called 
neutrons. These neutrons shoot off into a cham- 


ber filled with gas atoms where they could col- 
lide with the gas atoms present. This impact 
the “battlefront” on which the scientists 


was 


watched to learn the atomic secrets. 
Through the quartz window in their apparatus, 
called a Wilson cloud chamber after its inventor 
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Prof. C. T. R. Wilson of England, the collisions 
of the neutrons and the gas atoms were. phote- 
graphed. As the neutrons hit the gas atoms 
they drove out positive particles that physicists 
call protons. The range of the proton tracks is 
a measure of the neutrons’ energy; and in turn, 
a measure of the energy forces within the atoms 
of the target. 

Some 21,000 atomic “battlefront” pictures were 
obtained, report Rice Institute scientists. Nine 
thousand snapshots were made when the calcium 
fluoride target was giving off the neutrons, 4,000 
were taken with boron as the target, and 8,000 
more when beryllium was used. 

In no case were the neutrons given off in con- 
stant energy groups. The range of the recoil 
particles —the protons —fell, instead, into dif- 
ferent groups. Some would bounce back a cer- 
tain distance; others would travel farther before 
stopping. The range observed is a measure of 
the neutron “bullets” just as the penetration of 
a real bullet into a block of wood is a measure 
of its energy 


Analyzing thousands of photographs, the sci- 
entists found that in fluorine there were five 
sroups of neutrons emitted. The more energetic 
was equivalent to 2,500,000 electron volts energy. 
eight groups of neutron energies 
The strongest was equal to 4,160,- 
000 volts energy. For beryllium there were over 
20 groups and the maximum energy detected 
was 11,700,000 volts 

The experiments of Drs. Mott-Smith 
Bonner are published in the Physical Review 
Sctence News Letter, September 1, 1934. 
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First Anti-Influenza Serum Is Produced in 
Horse 

An anti-influenza serum has been produced in 
a horse by the three British scientists who last 
year isolated the influenza virus. The same scien- 
tists have found a way of systematically using 
mice, the most widely available of all animals 
used in medical research, for their intensive ex- 
periments in the long-continued war against flu. 

This dual announcement is made (7he Lancet, 
Oct. 20) by Drs. C. H. Andrewes, P. P. Laidlaw 
and Wilson Smith, all of whom are working at 
the National Institute for Medical Research Farm 
Laboratories, at Mill Hill, a suburb of London. 

Dr. Laidlaw was last November awarded the 
Royal Medal of the famous Royal Society of 
London for his part in discovering a vaccine for 
protecting dogs from distemper, which is believed 
to be the canine counterpart of flu. 

The isolation of the influenza virus reported by 
these physicians last year, since confirmed in 
America by Dr. R. Shope of the Rockefeller In- 
stitute at Princeton, N. J., resulted from their 
having previously discovered that ferrets are sus- 
ceptible to infection with human influenza. 

The extreme importance of this discovery was 
due to ferrets being the first animals in which 
systematic infection with human influenza was 
shown to be possible. Before last year it had 
seemed to many scientists that the only way to 


tackle the flu problem thoroughly was to call tor 
human volunteers, who, living for the time as 
laboratory animals, would allow themselves to 
be deliberately infected with the disease so that 
its cause, cure, and prevention might be inten- 
sively studied, and who might, of course, die. 
Earlier experiments with apes and monkeys had 
occasionally given hope that these animals might 
be used for this purpose, but further trials had 
proved that results were negative more often than 
not, and that certainly no dependability of re- 
sponse to infection could be expected. 

Rapid progress has followed the use of ferrets 
What is at present its zenith is referred to in the 
Lancet report quite briefly only: 

Drs. Andrewes, Laidlaw and Wilson Smith state 
that five mice given mixtures of virus and un- 
diluted serum—the serum from a horse which 
had been hyperimmunized with tissue from fer- 


rets that had been infected with a strain of hu- 
man influenza—survived, while five controis 
(which, of course, did not receive the serum) 


all died. 


Last year's discovery enabling ferrets to be in- 


fected with flu was an essential step in the ob- 
taining of the serum from a horse. 

Details concerning this horse serum wili, the 
doctors add, be published later. For the mo- 
ment medical men and laymen alike have to 
wait as patiently as possible for the promised 
full account of what may prove to be one of 


the most important medical advances for many 
years. 

Meanwhile it must not be forgotten that these 
three scientists have made another discovery of 
the first importance. They have learned a 
method — probably the only method —by which 
mice can be infected, with more or less complete 
regularity, with the virus of human influenza. The 
method consists of inoculating the virus directly 
into the respiratory tract, preferably into the 
nostrils under light anesthesia. It was because 
this method had not previously been sys- 
tematically tried that earlier experiments with 
mice suggested that they were not susceptible to 
influenza. 

The three authors of the Lancet report state 
with characteristic modesty that they have pub- 
lished it chiefly so as to give other workers the 
opportunity to use mice for the study of influenza 
during the coming winter. It is certain that this 
opportunity will be widely and quickly utilized, 
for the mouse is one of the cheapest and most 
easy to handle of laboratory animals, and is, of 
course, far more common and also less physi- 
cally delicate than the ferret. 

A certain number of ferrets may, however, be 
necessary to the pursuit of these researches, at 
least at present, for the occurrence of a flu epi- 
demic is needed before the British or other sci- 
entists can tell whether mice can be infected with 
virus directly from the throat washings of man. 
Drs. Andrewes, Laidlaw and Wilson Smith have 
used as the infecting agent a virus which, though 
of human origin, has been repeatedly passed 
through ferrets. — Science News Letter, November 
3, 1934. 
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PRACTICAL X-RAY THERAPY. By Hugh 
Davies, M.A. (Oxon.), M.R.C.D., (Eng.) D.M.R.E. 
(Camb.), Officer-in-Charge of X-Ray Therapy, 
King’s College, Hospital, ete. Cloth. Pp. 134 with 
47 illustrations. Price, 8p.6d. London: J. and A. 
Churchill, 1934. 


This work makes no claim to textbook afithority, 
but has attempted to offer “some indications as to 
the scope of x-ray therapy without including the 
more rare conditions in which it may be employed.” 
It is a book that should appeal to junior students 
of radiotherapy, presenting as it does the elementary 
and essential facts in a style sufficiently detailed but 
yet comprehensive as to enable the student to ac- 
quire a familiarity with the subject. Within the 
space of this small but well illustrated and clear 
text, the author has presented in non-technical and 
easy reading style the physical and clinical principles 
of this important discipline. The material is di- 
vided into eleven chapters, an appendix which con 
tains eight tables illustrating in diagrammatic form 
the percentage of radiation arrived at a known depth 
in human tissue, where the dosage upon the sur- 
face is taken as 100 per cent, and an index. The 
first chapter is devoted to general considerations of 
the subject, the succeeding ones expatiating upon the 
physical, technical and clinical values, as well as the 
care given to patients undergoing radiation therapy. 
Special chapters concise in exposition are devoted 
to the treatment of skin, blood, nervous system, 
lymph and sex glands, bones and the urogenital sys- 
tem. It should be pointed out that the reduction 
of a large literature and technical discussions to 
elementary essentials which are still comprehensive 
is a matter requiring special talent and no small 
amount of effort. This is a commendable contribu- 
tion that fills a long felt need. 


PHYSICS FOR MEDICAL STUDENTS. \ 
supplementary Text-book. By J. S. Rogers, B.A., 
M. Sc., F. Inst. P., Senior Lecturer in Natural Phil- 
osophy, University of Melbourne. Edited by 7. H. 
Laby, F.R.S., Professor of Natural Philosophy, Uni- 
versity of Melbourne. Cloth. Price, 11/6. Pp. 205 
with illustrations. Melbourne: Melbourne University 
Press in Association with Oxford University Press, 
1933. 


This is a timely contribution of interest to stu- 
dents of medicine and those emphasizing physical 
procedures in their practice. The work is an out- 
growth from a course of special instruction offered 
to first year medical students at the University of 
Melbourne and has evolved to its present form and 
detail because of its increasing popularity in the cur- 
riculum of that university. It has attempted to cor 
relate and bring together within the scope of a 
single volume the outstanding facts of the influence 
of physics in medical practice. Following the 1932 
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publication, additional material has been incorpor- 
ated in the form of several chapters dealing with 
the History of Physics, the Human Eye, and High 
Hrequency Currents — chapters that not only pro- 
vide a more cultural background to this study but 
also a more scholarly insight into the important 
interrelationship and dependency of medicine upon 
certain physical principles and forces. Briefly, the 
16 chapters consist of a series of discussions deal- 
ing with the history of physics from pre-Grecian 
periods to those of modern times. The principles 
of hydrostatic pressure and thermodynamics are 
demonstrated on practical, clinical and physiologic 
data. There are chapters dealing with the phenom 
ena of blood pressure, with osmosis and its practical 
import, as well as with such diversified topics as 
the colloidal state of matter, the conservation of 
energy, the maintenance of body temperature, hear- 
ing, light, the eve and microscope, hydrogen ion 
concentration, radioactivity, and effect of X-ray, 
radium, and other topics of like importance. It is 
to be regretted that the action of short wave and 
ultrashort wave radiation was omitted from this 
work, indicating a delayed appreciation of a po- 
tential therapeutic source bound to play an impor 
tant role in the future practice of medicine. There 
is, however, very little to criticise and much to 
praise. The work as a whole is a splendid en- 
deavor, scholarly in effort and practical in purpose 
which brings together the scattered facts regarding 
the uses of physical forces for clinical and diagnostic 
usage. It is a book recommended for early and 
mature students of medicine, and especially to in- 
structors of physical therapy. 


CONCEPTION PERIOD OF WOMEN. By Dr. 
Kyusaku Ogino, Head of the Gynecological Section 
of Takeyama Hospital, Niigata, Japan. English 
translation by Dr. Yonez Miyagama, Director of 
Government Institute for Infectious Diseases, Tokyo 
Imperial University, Hongooku, Tokyo, Japan 
Leatherette binding. Price, $1.00 Harrisburg, Pa.: 
Medical Arts Publishing Co., 1934. 


After many years of independent research two 
men separated geographically by half the globe have 
arrived at a strikingly similar conclusion concerning 
the conception period of women. The direct result 
of their findings is designated in this book as the 
Ogino-Knaus Law. According to this, each menstrual 
cycle is divided into a short fertile period that is 
preceded and followed by a longer sterile period. 
Conception can take place at the time of ovulation, 
and the determination of this becomes the keystone 
of its practical application in birth control. The 
first step in the application of the Ogino theory is to 
determine the length of the menstrual cycle with 
precision. This may take many months of calendar 
record. The time of ovulation is usually 15 days 
before each next expected menstrual period. Be 
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cause of certain irregularities in its occurrence a 
period of five days, namely, 12 to 16 days( inclu- 
sive) before each expected menstruation is the 
time that ovulation occurs, The ovum is freed from 
the ovary sometime in this five day period and must 
be fertilized within 24 hours. The sperms that 
may possibly fertilize the ovum, likewise, have only 
a limited maximum time of three days for this func- 
tion. Therefore the maximum period of fertility 1s 
eight days, if one allows three days of sperm life 
to be added to the five days figured for ovulation 
With these eight days of sex continence figured 
and expected during each menstrual cycle the wom- 
an desiring to limit her pregnancies has a biologic 
basis for birth control. This book is easy to read; 
it is much to the point, each chapter being sum- 
marized and all observations reduced to convenient 
tables. Although this is a good book for physicians, 
the reviewer does not believe that it is suitable for 
lay public consumption, an apparent objective of the 
publisher. On the contrary, such information tend- 
ing to popularize this newest and most important 
contribution may result in premature condemnation 
following the mistakes provoked by an uneducated 
lay public. For this information to attain widest 
dissemination it should remain in the hands of the 
profession, the latter to act as a guide to those pa- 
tients in need of proper instruction regarding the 
biologic control of conception. As such it can be 
recommended as a valuable contribution to the lit- 
erature on the subject. 


L’ANGIOGRAPHIE CEREBRALE. Ses Applica- 
tions et Résultats en Anatomie, Physiologie et 
Clinique. (Cerebral Angiography. Its Applications 


and Results in Anatomy, Physiology, and Clinical 
Medicine.) By Egas Moniz, Professor of Neu- 
rology, Faculty of Medicine, Lisbon, Portugual. 
Carton. Pp. 327. With 188 illustrations. Price 90 
Francs. Paris: Masson et Cie, 1934. 


About three years ago Professor Moniz published 
a book on the diagnosis of cerebral tumors by the 
aid of arterial encephalography (Masson et Cie. 
Paris), which received wide acclaim as a valuable 
contribution to neurology and indirectly to neuro- 
surgery. The present volume is a supplementary 
study, though it is complete in itself. This study 
has become necessary due to the experience gained 
since the discovery of “thorotrast,” a colloid prepa- 
ration sufficiently opaque to facilitate radiography 
of blood-vessels and other structures (nerves). As 
this preparation is not only innocuous but does noi 
become dissolved in the blood, the author has de- 
veloped a technic which enables the radiographic 
visualization not only of the arteries but of the 
veins and of the capillaries of a given area. Its 
advantages will he appreciated when it is learned 
that many patients, having been subjected to injec- 
tion of the colloid into the carotid on each side, 
have left the operating table immediately without 
the least sign of disturbance, so that the entire cir- 
culation of both sides of the head can be visualized 
in one sitting. Previously a solution of sodium 


iodide was used, with which, however, it was im- 
possible to visualize the veins nor to examine both 
sides at once. 


Considering that in this country 
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some workers studied the application of the prepa- 
ration with some hesitancy, the presentation of a 
very large material by the author is indeed reassur- 
ing. 

The study begins with a sketch of the develop- 
ment of angiography and its technic. This is fol- 
lowed by a thorough exposition of arterio- and 
phlebography of the normal head, no less than 500 
human beings and animals having been injected for 
that purpose. The numerous radiograms offer a 
veritable atlas, which gives us a basis for compari- 
son with many pathologic illustrations embracing 
several yarieties of brain tumors cerebrai 
aneurysms. Many clinical cases are presented which 
show the inadequacy of the neurologic tests, 
opthalmoscopy, and plain radiographs for the local- 
ization of neoplasms. 

The monograph accordingly is one of great inter- 
cst not only to neurologists but to radiologists and 
neurosurgeons, The book is well printed on excel- 
lent paper. We miss an index, a fault often noted 
in foreign publications. And, if this be any con- 
solation to American writers who pay little atten- 
tion to correct spelling of bibliographic references 
in foreign languages, we observe that the author 
has sinned repeatedly, especially against the German 
publications. Finally no less than 112 articles are 
listed which have been published by the author and 
several coworkers during the past seven years. 


DIATHERMY IN GENERAL PRACTICE. By 
Eric Payten Dark, M.C., M.B., Ch.M. (Syd.), Late 
Radiographer, Royal Prince Alfred Hospital, Syd- 
ney; Demonstrater of Anatomy, University of Syd- 
ney. With Chapters on Diathermy in Gynecology 
with Special Reference to Major Surgery by F. A. 
Maguire, C.M.G., D.S.0., M.D., Ch.M. (Syd.), 
F.R.C.S. (Eng.), F.R.A.C.S., Honorary Gynecologist, 
St. Vincent's Hospital, Svdney; Honorary Assistant 
Gynecological Surgeon, Royal Prince Alfred Hos- 
pital, Camperdown, N.S.W., and Diathermy in the 
Treatment of Mental Disorders, by Guy P. U. Prior, 
L.R.C.P. (Lond.), M.R.C.S. (Eng.), Superintendent, 
Mental Hospital, Parramatta, N.S.W. Second Fdi- 
tion, Cloth. Pg. 220, profusely illustrated. Price: 
7/6. Sydney, Australia: Angus & Robertson 
Limited, 1934. 

While the author’s personal experiences are in- 
jected into the various methods which are described, 
they do not materially add to our knowledge of 
the subject, but are confirmations of the work of 
others. In some places positive statements are made 
to which exception can be taken on the basis of re- 
cent studies. For example, the claim that auto-con- 
densation is a specific for the lowering of blood 
pressure cannot be accepted in the light of our 
present knowledge. This erroneous view held by 
enthusiastic pioneers was never conclusively sup- 
ported by scientific evidence. 

The chapter on gonococcal infections, containing 
as it does valuable information needs further re- 
vision to comply with advanced studies which have 
been made by recent workers. 

The chapters on fundamentals is much too brief, 
in fact it should be said incomplete. It is difficult 
to believe that the novice could gain from these 
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presentations adequate information to apply dia- 
thermy methods correctly. 

The chief fault with the book lies in its indifferent 
classifications of subjects. A good feature which it 
embodies, however, is the case material. In this re- 
spect it really offers something more than the aver- 
age volume which confines itself strictly to unsup- 
ported bare statements 

In view of the fact that this book discusses the 
subject of diathermy in general practice, its limita 
tions are appreciated. In spite of the specific 
criticisms which have been made, there is a decided 
effort on the part of the author to prove the valu 
of high frequency currents for many conditions 


\ PRACTICAL TREATISE ON DISEASES 
OF THE SKIN. For the Use of Studetits and 
Practitioners. By Oliver S. Ormsby, M.D., Clinical 
Professor and Chairman of the Department of Der- 
matology, Rush Medical College of the University 
of Chicago; Dermatologist to the Presbyterian and 
St. Anthony’s Hospitals, and the Home for Desti- 
tute Crippled Children, Chicago. Revision of the 
Histopathology, by Clark II ylie Finnerud, B.S., M.D.. 
Assistant Clinical Dermatology, Rush 
Medical College of the University of Chicago ; \s- 
sistant Attending Dermatologist to the Presbyterian 


Professor of 


Hospital, Chicago. Fourth edition, enlarged and 
thoroughly revised. Cloth. Pp, 1288, with 619 en- 
gravings and three colored plates. Price, $11.50 


Philadelphia : Lea & Febiger, 1934. 


There is so much to be said in praise of this work 
that to give vent to this desire would exhaust or 
certainly stretch one’s command of the superlative. 
Ormsby and his able associate, Finnerud, have per- 
formed the well nigh impossible task of bringing 
down to date the latest advances in dermatology 
without expanding it into an imponderable treatise 
This new edition has maintained and even added 
to the traditional status of previous revisions as the 
very classic in its field. The histopathology of the 
skin has been thoroughly revised, 36 new diseases 
have been described, 20 more have been completely 
rewritten, new illustrations (124) have been intro- 
duced, and every known disease of the skin has 
been considered discussed. About 100 pages 
of new material have been incorporated, the subject 
matter of which has been outlined in such well 
organized and compact fashion as to give it a lit- 
erary conciseness commensurate with the informa- 
tion contained therein. We find here complete discus- 
sions of such new affections as Tularemia, Throm- 
ho-Angiitis-Obliterans, Dermatomyositis and Scler- 
oderma Adultorum. The various diseases under con- 
sideration are evaluated by an exposition of their 
anatomy, physiology, etiology, pathology, symp- 
tomatology, diagnosis, treatment, etc. The therapy for 
diseases of the skin is especially comprehensive where 
experience has provided definite measures, or con- 
cisely conservative where the therapeutic balance is 
divided by a multiplicity of opinions, This particu- 
lar attitude is especially noted in connection with 
the therapy of accessible neoplasms. Here the au- 
thor somewhat submerges his own extensive experi- 
ence in order to permit other expressions on the 
same subject. The reference list of necessity forms 
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an exhaustive study of the literature, and the in 
dex is equally as detailed and comprehensive. From 
what has been said it is apparent that this work 
undoubtedly offers the exhaustive and au 
thoritative textbook on diseases of the skin, provid 
both student prac 


most 
ing a practical guide for and 
titioner. 


THERAPEUTIQUE HYDRO-CLIM \TIOUF 
DES MALADIES NON-TUBERCULEUSES DF 
L’-APPAREIL RESPIRATOIRE. (Hydro-Climatic 
Therapy of Non-Tuberculous 
Respiratory Apparatus.) By 
Therapeuiic Hydrology 
Faculty of Medicine, 
Pp. 159, with 20 illustrations 
Paris: Masson et Cie, 1934 


Diseases of — the 
Prery, Prof 
Chmatology at the 
Lyon 
Price 20) franes 


and 


University of 


al use 
their coun 
Medite 1 


char 


French physicians have not only made clini: 
of the climatic and hydriati 
try, especially in the area 
ranean Sea, but have studied the the 
the facilities of the mam 
present small brochure is a 


resources ot 
adjacing the 
rapeuth 


acteristics of resorts with 


scientific precision. The 
compact yet exhaustive study of the specific effects 
obtained in the diverse climatic and hydrologic sana 


toria on non-tuberculous affections of the 
respiratory apparatus. The 
chronic affections that had resisted the 
benefited by the 


many 
study shows that many 
usual treat 
ment have been ereatly climate, 
medicated inhalations, and hydriatic measures avail 
able at the and The author briefly 


discusses the history of the various spas with espe 


spas resorts 


cial reference to asthma and other respiratory ai 


fections, among which syphilis is fully developed in 
the part of the book devoted to diagnosis and thet 
divided into three parts, 


apy. The text proper is 
the first discusses the effects of climato hydropathic 
measures in general, the second part takes up thei: 


indications and contraindications, while the last part 


treats of therapeutic technics Private and public 
institutions are listed and grouped according to the: 
especial indications for particular affections. The il 
lustrations show x-ray photographs of pulmonary 
lesions of gravely ill patients who have been 
ameliorated or cured, and the appliances used in a 
few institutions for therapeutic purposes. Diag 


nostically, teo, this brochure contains many valuabl: 
hints. There can be no doubt that all who can read 
medical French will find the 

than a dollar profitably invested 


small outlay of less 


(Continued from Page 38) 


9. Hatch, E. S.: Strains and Dislocation of 


the Sacroiliac Joints, South. M. J. 5:143 (Nov.) 
1912. 
10. Hayden, J. G.: Sacroiliac Strains and 
Luxation, J. Mississippi M. A. 13:531 (July) 1916 
11. Magnuson, Paul: Backache, Acute and 


Chronic from a Mechanical Standpoint, Read at 
Joint Meeting of Surgeons of the Hlinois Central 
and Yazoo and Mississippi Valley Railroad Com- 
panies, Chicago, May 26 and 27, 1916. 

12. Cox, H. Hoyt: Sacroiliac Subluxation as 
a Source of Backache, Sure., Gynec. & Obst 
12:637 (Nov.) 1927 
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Progress in Short Wave Therapy. Erwin 
Schliephake. (Fortschritte der Kurzwellen- 
therapie.) 

Ztschr. f. arztl. Fortbldg. 31:523 (Sept.) 1934. 

The ultrashort wave sphere is distinguished 


frequencies by a 
Ultrashort wave 
When apply- 
ing infrared in the optic frequencies, one makes 


from infrared and diathermy 


larger capacity of penetration. 


procedure is a discipline by itself. 


use of electromagnetic radiation and diathermy 


currents are supplied by contact. In short wave 


treatment one uses the electric field between two 


plates of an oscillatory circuit, forming a con- 


denser. All dielectrics like hard rubber or felt 
pads when inserted between the plate and the 
body surface would result in derangement in 


the formation of the field and weakening of deep 
effect. The least one can do is to reject such 
insulating layers in local applications where deep 
effect is important. Occasionally, however, one 
might apply them for superficial effect, though 
air insulation gives far better effects. 


The sphere of indication was recently enlarged 
for local ultrashort wave treatment and for pyro- 
thermy. ‘This latter method was used in the first 
place for paralysis, being attended 
by fairly It does not appear nec- 
essary to raise the temperature of the body to 
410-41 degrees C 38-39 degrees C. being suf- 
Schliephake brought about general 
heating process and applied also irradiation direct 
to the head. Vyrothermy is applicable to nearly 


progressive 


success 


heient 


all chronic, rlieumatic, and arthritic diseases, 
also to arthritis deformans. Ever since Schlie- 
phake’s use of pyrothermy for such diseases, 


far better results have been obtained, especially 
after the removal of focal infections. Operation 
is no longer necessary, as beneficial results may 


be attained by local ultrashort wave treatment. 


report success in either acute 
poliomyelitis and in endocrine dis- 
cases; the latter requiring but a small amount of 
energetic power. . 


French authors 
or chronic 


Progress of local treatment with ultrashort 
waves has established more indications for it. 
The more acute the process the better the effect. 
Purulent diseases are still presenting the main 
affections for which short wave therapy is indi- 


cated. Schliephake reports 25 cases of sup- 
purative empyema, pneumonia, and pulmonary 


abscess, all of which were healed without opera- 
tive intervention. With gynecologic diseases no 
uniform results were attained till now, by 
developing apparatus of greater power appar- 
ently better prospects are held out. Wave length 
seems to play a role in adnexitis, owing to the 
fact that better results are gotten with waves of 


length. In spite 


empyema of the 


4-6 m. than with 
of small power, treatment of 
antrum and the ethmoidal cavities was at- 
tended by far prompter success when 4-6 m. 
waves were applied than with longer ones. The 
same thing was seen with paradentosis. 


any greater 


Ulcus ventriculi and duodeni seem to be suit- 
able for this therapy, but this question is not 
definitely settled. The author treated with short 
waves chronic callous ulcers, after which the dis- 


turbances regressed within short period. 
Mahlo reports of a hemorrhage in an acute 
case of ulcus after short wave diathermy. Vleri- 
proctitic inflammations especially with hemor- 


treatments sut- 
pronounced 


rhoids reacted favorably, .4-5 
ficing. There is no evidence of 
progress in the treatment of tuberculosis 


Biological Effect of Short Electric Waves. (Zur 
Biologischen Wirkung Kurzer Elektrischer 
Wellen.) Paul Groag, and Victor Thomberg. 


Wien. klin. Wehnschr. 47:267, 1934. 


Groag and Thomberg were unable to confirm 
Liebesny’s experiences that 15 m. and 4 m. wave- 
lengths act in a contrary fashion upon cultures of 
actinomyces bovis, trichophyton tonsurans, bac- 
terium coli, the former wavelength having a stim- 
ulating, while the latter a destructive action. In 
none of the cases had the length of the waves pro- 
duced a proliferation of the bacterial culture. Pre- 
supposing a sufficient power of the field, in the au- 
thors’ examinations destruction of the bacterial 
cultures was brought about by both waves if by 
any means the electric power of the short wave 
field was adequate to produce the necessary 
heat intensity. At present no further discussion is ad- 
mitted as to the question: Is there any ability 
of the short waves to destroy microorganisms 
without calefaction, that is to say, by specific elec- 
tric proceedings? No method up till now can sep- 
arate the biologic chief effects of the short waves, 
e. g., the localized heat and the specific electric 
influence. Another result from the authors’ stud- 
ies brought forth the fact that by fixing the elec- 
tric energy in the condensor field one might 
produce that amount of heat which would be ade- 
quate to the optimal growth of a bacterial cul- 
ture. Consequently not a fixed wave length 
but a definite sharp heat will stimulate the growth 
of a bacterial culture. It is not considered im- 
possible that by introducing comparatively feeble 
(too slight) power into the field we may stimu- 
late the growth of infectious agents in the treated 
individual. It would be attended by similar re- 
sults as occur in diathermy which makes the 
latter contraindicated for acute inflammatory 
processes. 
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What Are the Indications and Contraindications 
of Short Wave Therapy? Are Short Waves of 
Different Lengths to Be Used According to 
the Nature of Disease? (Welches sind die 
Indikationen und Kontraindikationen der Kurz- 
wellentherapie und muss man je nach Art der 
Erkrankung mit Kurzwellen’ verschiedener 
Wellenlaenge Bestrahlen?) P. Liebesny. 


Wien. klin. Wehnschr. 47:55, 1934. 


For the application of short waves only such 
diseases are applicable in which growth stimula- 
tion might be stopped by waves of a certain 
length, providing that length is available from a 
technical point of view. In using the 15 m. wave 
good results were obtained in diseases of staphy 
lococcic or streptococcic origin, i. e., furuncles, car 
buncles, abscesses of the sweat glands, whitlow, 
also deep phlegmon. By way of example: When 
surgical therapy failed in large diabetic cervical 
carbuncles, short wave radiation repeatedly had 
a curative effect within a short space of time. 
There is a decided indication for facial, especially 
labial furuncles. Out of 48 serious facial fur 
uncles (among which 15 were labial) 47 were 
treated by short wave therapy and entirely cured 
within four to 12 days. For facial erysipelas, as 
well as other localized types of erysipelas, short 
wave therapy proved decidedly effective. 

In pleural empyema the treatment proved suc- 
cessful, however large doses had to be admin- 
istered according to Schliephake’s method. To 
avoid injuries by the application of large doses 
the condenser plates must be kept at a distance 
up to 10 cm. (four inches) from the body. 

Dr. Liebesny observed some favorable results 
also in fungus of tendon sheaths of the knee- 
joint. 

In diseases of the vessels that therapy was 
highly effective while in neoplasms and neuralgia 
it proved useless. 


Hormones, Vitamines, Cell Growth and Carcino- 
ma. (Hormone, Vitamine, Zellwachstum und 
Karzinom.) Fritz Ludwig, and Julius von Ries. 
Schweizer med. Wehnschr. 64:141, 1934. 


The authors established that wheat grains be- 
ing exposed to unipolar high frequency rays pro- 
duced an accelerated germination and more vig- 
orous growth. On the other hand if the wheat 
grains were influenced by bipolar high frequency 
rays pronounced cessation of germination and 
growth became evident. It is obvious that this 
observation is suggesting the idea of a trans- 
formation of the vitamines or vegetable hor- 
mones in the seed by the high frequency rays. 
The substances which are stimuli for growth 
seem to be enhanced in power by unipolar and 
checked by bipolar high frequency radiation. The 
direct consequence is that the impulse for growth 
in the germinant seed is an entirely different one 
according to the unipolar or bipolar high fre- 
quency radiation to which it is exposed. The au- 
thors were considering the question whether a 
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similar stopping influence would be evident also 
in tumor cells, especially in mouse tumor 

It is amazing that the authors found that bi- 
polar high frequency radiation also checks the 
development of mouse carcinoma. It is presumed 
that the vitamines and hormones in the vegetable 
seed or in the animal organism are being injured 
or influenced by bipolar high frequency radia 
tion. Basing on their experiences the authors 
believe that the different types of rays exert an 
entirely different influence in accordance with the 
biologic luminous conditions of the organism and 
This explains the fact that in 
similar cases of disease the therapeutic results 
of radiation often would be at great variance. 


its hormones. 


Is Short Wave Therapy Indicated in Gastric Ul- 
cer? (Ist Kurzwellenbehandlung beim Ulcus 
Ventriculi Angezeigt?) Mahlo. 

Deutsch med. Wehnschr. 60:403, 1934. 


Short wave therapy improves healing in the 
great majority of the cases of chronic peptic ul 
cer. With the first application of short waves 
the author observed under fluoroscopy the on- 
set of increased peristalsis, secretion of gastric 
juice and lowering of acidity. Cautious treatment 
is to be carried out, irradiation to be begun with 
small, gradually increasing doses, as hemorrhage 
is apt to be provoked by too long irradiation, as 
the author saw in a case of his own. Subjectively 
the irradiation is agreeable to the patient. The 
question whether short wave is a real addition to 
peptic ulcer therapy, the author leaves undecided, 
owing to the small number of his observations 


Experimental Researches on General Thermo- 
therapy by Radiation with Short Waves. (Etude 
Experimentale de la Thermothérapie Générale 
Par les Radiations 4 Ondes Courtes.) C. Leva- 
diti, et H. de Rothschild. 

Annales de l'Institut Pasteur 52:23, 1934. 


The experiments which the authors made with 
Carpenter's and Boatt’s apparatus with waves of 
22 m. concerned the following diseases: (1) 
Spirochetosis gallinarum, (2). Toxoplasmosis cu- 
niculi, (3). Trypanosomiasis muris, (4). Multiple 
arthritis of mice, (5). Rabies, (6). Herpes infec 
tion of mice, (7). Lymphogranulomatosis of mice, 
(8). Experimental syphilis of mice and rabbits, 
(9). Relapsing fever of rats and mice. 

The results of short wave radiation were: in 
(1). negative, (2). favorable in 50-100 per cent 
partly by complete sterilization, partly by pro- 
longation of life, (3). to (6). negative, (7). posi- 
tive recovery was observed in intracerebral vac 
cination, (8). curative and mainly preventive ac 
tion was clearly proved by a rapid healing of the 
primary affection, by disappearance of the spiro- 
chetes, their morphologic transformation, and by 
their destruction in the small lymph nodules. The 
transformation occurred in only 50-60 per cent 
of the cases. The influence depends upon the 


phase of the disease and upon the individual it- 
self. The effect resembles that of other anti- 
syphilitic factors (arsenic, bismuth, tellurium). 
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Levaditi and his co-workers ascribe to these fac- 
tors merely a role of catalytic agents. Accord- 
ingly the short wave therapy means only a “cut 
with a whip” in order to provoke the humoral 
and cellular reactions which are the only effica- 
cious ones. (9). Negative. On the whole the au- 
thors are of the opinion that only in diseases not 
of an acute character success may be expected 
by short wave therapy. 


Comparisons Between Long and Short Wave 
Therapy. (Vergleiche zwischen Lang- und 
Kurzwellentherapie). J. Kowarschik. 


Wien. klin. Wehnschr. 47:806, 1934. 


There is nothing unusual in the experience that 
many inventions which were forgotten reappeared 
in the thoughts of science. This statement ap- 
plies to short wave therapy, the author present- 
ing a comparison between it and d’Arsonvah- 
zation. 

In applying high frequency currents one was 
struck by the experience that one did not experi- 
ence a sensation beyond mild heat. The effect 
of heat was so little that it did not seem possible 
to account for the therapeutic success. The 
“electric” influences were supposed to elicit what 
we would today call “specific” effects. Even now 
some scientists hold the opinion that the effect 
of the short waves is based on specific influences 
on the cells, calefaction being a secondary matter. 
Zeynek regarded heat as the principal factor and 
became the originator of diathermy. He was 
aware that its characteristic feature takes place in 
the interior of the body, thereby heating the 
deeper parts. In the present discussions of the ef- 
fect of short wave therapy being due cither to a 
thermic or to a specifically electric character, 
many debate in the same way they did 40 years 
ago. Still the efficiency of the short wave appa- 
ratus is insufficient particularly for the treatment 
in the condenser field. That is why the thermic 
effects are less conspicuous, some times even 
hardly determinable; it even has become neces- 
sary to consider other active forces to account for 
the therapeutic success. At present and in the past 
we have not been conscious enough of an es- 
sential distinction between heat produced by long 
waves or by short waves. That distinction is a 
biological one which was proved by experiment. 
While realizing that fact one might just as well 
abandon explaining it by specific results. Heat 
is causing the results — a special type of heat. 
In the technical field, too, we meet with ideas 
from the past. The oldest way of employing 
high frequency currents was by means of two 
electrodes applied to the skin, the currents being 
conducted through the body. It was a kind of 
technically defective diathermy. Its caloric value 
was so insignificant that it was considered to be 
of no therapeutic importance. With improved 
apparatus, better work and effect of heat were 
obtained. Of course, there is no argument against 
trying such methods also with the short wave 
currents. Obviously, people were afraid of ap- 
plying metallic bare electrodes to the skin, fear- 
ing burns. Kowarschik was the first to venture 


it. Outside of the condenser field he is using 
bare metal electrodes. There is a greater risk of 
burning though, than in diathermy, the tension 
in the therapeutic circuit of the short wave ap- 
paratus being somewhat higher. Sparks may 
pass over when the electrodes are not handled 
in a proper manner. However, it is not looked 
upon as a great risk. Applying the short wave 
currents conformably to homogenous heating of 
the interior body better deep effects are taking 
place. The author points to the condenser meth- 
od, which has a predecessor in the old form of 
d’Arsonvalization. 


Clinical and Experimental Experiences with 
Short Wave Treatment of the Brain. (Klinische 
und Experimentelle Erfahrungen mit der 
Kurzwellenbehandlung des Gehirns.) L. Horn, 
O. Kauders, and P. Liebesny. 


Wien. klin. Wehnschr. 30:936, 1934. 


This is a report on 10 schizophrenic patients 
submitted to short wave therapy and followed up 
for more than one year. Short wave therapy 
was carried out in the condenser field by using 
15 m. waves and by avoiding any appreciable 
heating effect. In each case, 30 exposures of 20 
minutes each were given. 

The irradiation seems to exert a slightly sooth- 
ing influence on the patients. Furthermore, in 
several cases, especially in stuporous, austistic 
patients, the observations showed loss of inhibi- 
tions, an increase in interest in the environmental 
conditions, a better responsiveness to tests as 
well as a decrease in disorders of speech. These 
phenomena continue after the short wave treat- 
ment proper for several weeks, when they re- 
cede, the patients returning again to the level 
of their prior condition. 

In the short wave therapy of patients with 
general paralysis the finding of the cerebrospinal 
fluid was as a rule as follows: an outstanding in- 
crease of the total proteins, to a lesser degree 
also of the globulins, transiently also of the cell 
number. The increase in proteins is first of all 
to be attributed to a special increase of the al- 
bumins. To explain the nature of these changes 
of the cerebrospinal fluid animal experiments 
were undertaken. Here also the result obtained 
by puncture after the close of the short wave 
therapy manifested itself in the irradiated ani- 
mals as compared with the result produced in 
the control animals by a slight increase of the 
total proteins and a_ feeble increase in cells. 
Autopsy showed that the action of the short 
waves selectively attacked the vessels and the 
meninges, the vessels of the latter being espe- 
cially affected. The action of the short waves 
on the vessels manifests itself as a hyperemia. 

Histologic examination of the brain of two 
paralytics made eight to ten months after the 
close of the short wave treatment showed that 
the most superficial cortical lavers have a ten- 
dency to Ivsis and disappearance of the infil- 
trates under the action of the rays, but that the 
paralvtic subcortical process is progressing. It 
would seem that the severe disturbances of both, 
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the meninges and the vessels apt to arise un 
der the influence of short wave treatment, ob- 
viously are too intense for repair 

The result of these examinations 
justifies conclusions regarding the production of 
the particular modification of the cerebrospina! 
fluid occurring with short wave treatment of 
general paralysis. The hypothesis that the change 
of the cerebrospinal fluid is to be attributed to 
protein breakdown of the diseased meninges can- 
not be sustained, while the theory that the change 
of the cerebrospinal fluid is caused by injury of 
the vascular system can be substantiated. The 
factors coming here into play are both increased 
permeability of the meningeal vessels and espe- 
cially a direct passage of constituents of the 
blood into the space containing the cerebrospinal 
fluid, as caused by rupture of vessels. 

It can be said that the clinical, experimental, 
and histologic findings evidence the extremely 
far-reaching biologic actions of short waves on 
the brain and the meninges, promising a more 
exact dosage of short wave treatment in diseases 
of the brain as compared with its present em 
piric determination. 

Treatment both of schizophrenics and of gen- 
eral paralytics is so far still unsatisfactory, 
which fact, however, does not mean that it should 
not be possible yet to obtain therapeutic effects, 
especially in general paralysis, provided another 
dosage be administered at larger intervals and 
in the form of single pulses of short waves. 


histologic 


Further Examinations on the Biologic Effects of 
Short Waves. (Weitere Untersuchungen iiber 
die biologische wirkung kurzer elektrischer 
Wellen.) G. Jorns. 

Bruns Beitr. z. klin. Chir. 159:13, 1934. 


Radiation with short waves causes a consid- 
erable active hyperemia at the places it acts upon. 
The consequence of that hyperemia is an in- 
creased exudation which we may observe in 
wounds being treated in the short wave field. 
Catarrhal symptoms appear in inflammation of 
mucous membranes treated with short waves. An 
increase of secretion is seen particularly in ca- 
tarrh of the upper air passage at the beginning 
of the treatment. In experiments on animals 
short wave irradiation of the thyroid tissue pro- 
vokes abundant secretion. The augmentation of 
wound secretion and the absence of any stimu- 
lation in the formation of epithelium account for 
the fact that short wave irradiation is without 
influence on chronic ulcers (ulcus cruris vari- 
cosum). 

There is a close relationship between the oc- 
currence of local hyperemia and increased capac- 
ity or resorption. It must be emphasized that 
there is a rapid regression of traumatic and 
chronic inflammatory effusions of joints which 
usually would take place after some irradiations. 
Experiments on animals made by Jorns con- 
firmed the augmented capacity of tissue resorp- 
tion. 

We have to lay stress on the point that in 
treating acute inflammatory processes with short 
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electric waves we are struck by the rapid seda- 
tive effect aside of the favorable influence on 
the inflammatory processes. In cases of increased 
H-ions and K-ions in inflammatory areas, pain 
was relieved by short waves treatment. If a feel- 
ing of pain was called forth by the H-ions, hy- 
peremia was very likely to have a sedative ef- 
fect. When a feeling of pain was due to in- 
crease of the K-ions it was likely to act on the 
equilibrium of the ions in the fluids of the body. 


Sport for the Healthy and the Ill. Karl Schiitz. 


Ars Medici, 12:300, (July) 1934. 


Our civilization brings a great specialization of 
the occupation of the individual with it, there- 
fore onesided occupation. This must result in 
harm or stunting of many organs, for insufficient 
use of an organ results in insufficient metabolism 
of the same. The stunted body as a whole is 
also more susceptible to disease. The increasing 
mechanization in many occupations reduces the 
physical work of the individual constantly to a 
few moments, or makes it entirely unnecessary. 
Shortness of breath, narrow-chestedness, an- 
aemia, slackness of muscles, neurasthenia, chron- 
ic constipation, haemorrhoids, varicose veins, 
menstrual disturbances, obesity and the like are 
in large part the results of insufficient or ill-bal- 
anced bodily activity. 

A remedy is the activity engaged in willingly 
and with pleasure, usually many-sided, more or 
less difficult, which we bring together under the 
name of »sport<«. It increases circulation and 
metabolism, and strengthens muscles and bones, 
especially during the period of growth; the sports 
indulged in during vacation increase resistance 
against infection. Sport has a diverting and free- 
ing effect especially on the psyche. Nevertheless, 
we find nervousness and irritability among many 
sportsmen, and occasionally special disposition to 
infectious diseases; moreover, serious accidents 
not infrequently occur. All this has brought 
sport into discredit, here and there, from the 
standpoint of health. The situation is the same 
with sport as with other remedies, all of which, 
according to the Arndt-Schulz law, bring healing 
in a certain dosage, harm in another dosage, and 
in still another, may even cause death. Unfortu- 
nately, »sport« is for most people today synony- 
mous with record and contest, and this leads to 
overdosage. The word sport comes from the 
Latin, »disportare¢, and means to divert one’s 
self. Sport should be diversion through physical 
activity undertaken of one’s own will, and with 
pleasure; indulged in this way, it is among the 
most noble of occupations of which man is cap- 
able. One can set up as a measure of the value 
of physical exercise, beauty, and say: every sport 
exercise in which man makes an unbeautiful ap- 
pearance is to be rejected. When contestants run 
together worn out at the goal; or come in pale, 
and with distorted faces, with severe pain in the 
side, they certainly do not make a beautiful ap- 
pearance, but rather one of illness. Pathological 
findings have been made on contestants in such 
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matches, and the name »sport disease« (KE. Jokl, 
Klin. Wschr., No. 23, 1933) refers to a hypogly- 
caemic condition during indulgence in sport. 
Gaisbock and Hortnagel (Wiener klin. Wschr., 
Nos. 46-48, 1933) found on examination of the 
skiers during the contest in Innsbruck the same 
pathological constituents in the urine as are found 
in acute nephritis. The elimination of urobilino- 
gen in many sportsmen indicates a toxic injury 
to the liver cells. The unusually severe demands 
on the nervous system result in many persons 
in complete apathy or depression after the goal 
is reached \n increase in leukocytes up to 30,- 
000 per cc. indicates a marked change in metab- 
olism. Permanent injuries are not observed, but 
it should be taken into consideration that sports- 
men are only under observation for a short time. 
Huntmialler proved a reduction of the natural 
resistance in the blood serum in a 
sportsmen, by means of serologic 
methods (alexine). Possibly that explains the 
well-known fact that highly-trained sportsmen 
are not infrequently susceptible to colds and re- 
lated diseases, and furunculosis. The occurrence 
of overstrained heart among sportsmen is well- 
known, but Rantmann (Schweizer med. Wschr., 
No. 38, 1931) reported on a case of sudden death 
during a contest, of a well-trained sportsman who 
had always been healthy. It is remarkable, too, 
that many world champions die relatively young. 

It is therefore a well-grounded demand on the 
part of physicians that they supervise contests 
and examine the participants regularly, to avoid 
these occur during training, too (over- 
trainine«) and manifest themselves among other 
signs in irritability, sleeplessness and lack of ap- 


powers of 
number of 


injuries; 


petite. 

A very remedy to prevent injuries 
through competitive sport would be a different 
grading of the contestants. Not achievement 
alone should be counted, but only achievement 
that is attained with perfect bodily condition at 
the goal, with beauty of form and movement, 
bodily and mental alertness, so that the competi- 
tion could be undertaken again immediately. 
Every let down and any pathological symptom 
should cause immediate disqualification and elim- 
ination of the competitor from the competition. 
So that the achievement would not be measured, 
but the achievement within the boundaries of 
good bodily condition. The limits of capacity 
should not be reached at all. Conducted in this 
manner, competitive sport would be valuabie in 
the interests of public health. 

Whereas sport carried too far may diminish 
the resistance of the organism to disease germs, 
sport in proper dosage steels the body against 
illness. But in this respect, all sports are not of 
equal value. During the winter of 1932-1933, 
many cases of grippe were observed among box- 
ers practicing in closed rooms, whereas the ice- 
skating teams, who were out in the open, were 
entirely spared. Sport affects metabolism, the 
water content, the chemistry and the blood cir- 
culation of the body. It is a valuable prophylac- 
tic (supported by proper diet) against diseases 


simple 


of metabolism (uric acid diathesis) haemorrhoids, 
varicose veins, constipation and dysmenorrhoea. 
Sport indulged in occasionally cannot have great 
prophylactic value; we must carry it on every 
day. Even persons with very exacting occupa- 
tions who scarcely have time for sport on Sun- 
day, can do this. Such persons should walk to 
work if possible, and back, and see that the vari- 
ous muscle groups are tensed alternately, while 
walking in the open. In this way, agonists and 
antagonists are brought into play equally. In 
connection with correct, deep breathing, which 
should be done through the and as dia- 
phragm breathing, with emphasis on the expira- 
tion, this is an excellent substitute for missing 
bodily activity, for many invisible »street gym- 
nastics¢, and gives a pleasant feeling of well-be- 
ing after even 15 minutes. Persons who are not 
underweight should run a short or longer dis- 
tance, is possible. — Gynastics unclothed should 
be regularly carried out, in winter in warm 
rooms, and for short periods in the cold air, 
as an »air shower¢. We strengthen the skin, well- 
known to be one of the most important protec- 
tive organs, when we expose it to air and light 
as often as possible, to the accompaniment of 
muscular activity. 

How does the physician judge whether a cer- 
tain sport is suited for a certain person or not? 
Above all, he must be well acquainted with this 
sport himself, and must have tried out its effect 
on himself. Moreover, he must estimate the 
physical capacity of the given person correctly. 
With healthy persons, rather simple standards 
are sufficient. If signs of strain set in (paleness 
or bluish-red color, dyspnoea, sudden, severe 
sweating, trembling of the limbs, insecure move- 
ments) all activity should be stopped, and only 
begun again when the symptoms have disap- 
peared completely. We must therefore demand 
that persons engaging in sport watch each other 
closely during their sporting activity. For hikes, 
skiing, rowing, etc., the pace should be regulated 
according to the weakest participant and a re- 
sponsible leader should be present whose orders 
are followed by all. He stops the exercise, even 
when only one member shows signs of strain, 
but he does it inconspicuously, for example, in 
the form of timely instruction of the party. The 
aim should be not the making of a record by 
individuals, as this is of no value in strengthen- 
ing the party as a whole, but the recreation and 
strengthening of many persons, whereby the 
maximum capacity of even the weakest should 
not be reached. 

The amount of sport activity best suited to 
the organism, I should like to call the »optimal 
sport dosage¢. If its determination for healthy 
persons is not always easy (various ages, vari- 
ous constitutions, and training), its determination 
as a therapeutic measure is much more difficult. 
Consider that most patients are also psychically 
depressed, and that for the large number of per- 
sons that now are accustomed to take part in 
sport, the absolute forbidding of sport may be 
a severe shock. We must therefore be as care- 
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ful with forbidding sport as with granting per- 
mission to indulge in it. I know of many cases 
where the patient was psychically injured by in- 
correct forbidding of sport, and was given back 
the joy of life by careful training, and gradually 
brought back to excellent capacity. Forbidding 
sport after operations is often extended over far 
too long a period. If recovery is normal, sport 
can be taken up again eight weeks after an ap 
and ten to twelve after a 
Sport may be pursued thera 


pendectomy, weeks 
hernia operation 
peutically for the following forms of disease: or 
ganic heart defects (that is, compensated defects 
or those with only slight signs of insuffictence) 
hypertonia, neuroses, picked cases of bone and 
lung tuberculosis, stomach and intestinal diseases, 
such as for example many cases of ulcus duodeni 
(my own experience) and ulcus ventriculi (see 
Schlaver, Miinchener med. Wschr., No. 47, 1933), 
lighter forms of diabetes, enteroptosis and obes- 
ity (see Kohlrausch, Deutsche med. Wschr., No 
14, 1928). Many of these patients not only can 
but ought to engage in sport, especially when 
they are accustomed to it. With patients not ac- 
customed to sport, must be more careful, 
but one can prescribe sport for organically sound 
neurotics, for example, perfectly safely. Some 
patients must be given exact directions as to 
how they are to indulge in sport; but patients 
with more severe organic lesions should only ex- 
ercise under the physician's personal supervision, 
at least at first, or for a time, which is, of course, 
only possible in a sanitorium. Physical exercise 
under supervision of a physician has been in- 
troduced in this manner by Lahmann in his in- 
stitution. Bier Miinchener med. Wschr., No. 27, 
1922) has used sport gymnastics along with nude 
exercises in Hohenlychen, with patients with bone 
tuberculosis. Rollier has founded a work sani- 
torium for tubercular patients in Switzerland 


one 


In general, such forms of sport should be chos- 
en in which the component, the 
reaching of a certain goal, is not with 
neuroses only is this proviso less important, for 
here diversion is a prominent factor. Chiefly to 
be considered are: hiking, mountain hiking also, 
skiing, paddling, rowing, quiet swimming, tennis, 
and various kinds of work in the open For 
choice in individual cases, usually thorough ob- 
servation of the patient by the physician during 
physical activity is necessary. No definite pro- 
gram should be set up: for, as may be deduced 
from the above, sport can be indulged in in very 
different wavs. and the patient is not competent 


competitive 
present; 


himself to judge what he can do, and how he 
should do it, in the interests of his cure. Only 
after sport sanitoria were founded under super- 


vision of physicians could the great therapeutt 
value of sport be seen. 

According to the sparse reports at hand, the 
old Greek phvsicians seem to have had thorough 
knowledge of the therapeutic value of physical 
exercise. Plato places gymnastics higher in value 
than medicine as a preventive of disease. Pos- 
siblv a time will come when sport will be valued 
again as a prophylactic and curative and as a 
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means of attaining beauty, but not chiefly as a 
means of setting records. — Ars Medici, 12:300, 
(July) 1934 


The Physical Therapy Service — How It Should 
Be Organized. Norman Edwin Titus. 


Modern Hospital 41:79 (Nov.) 1933. 


Although a department of physical therapy in 
a general hospital is always a source of gratifica- 
tion to the administration because of its consis- 
tent profits, still it cannot function satisfactorily 
without efficient professional control. The first 
problem in organizing such a department is, who 
shall be in charge? The doctor in charge should 
be one who has had both medical and surgical 
training and who has some knowledge of ortho- 
pedics. He should be given a free hand in se- 
lecting a supervising or chief technician who 1s 
capable of serving him in the same way that the 
head nurse on any hospital service serves the 
attending surgeon or physician. Ordinary physi- 
cal therapy technicians do not always make good 
chiefs. Tact, diplomacy and administrative abil- 
ity are necessary qualities because of the frequent 
contacts the chief must make with doctors from 
other departments. The efficiency of the depart- 
ment is entirely the responsibility of the chief 
technician. 

The assistant teclinicians, who are selected by 
the chief, should be entirely responsible to her. 
The chief should also be empowered to recom- 
mend changes in personnel. Due to her numer- 
administrative duties, the chief should not 
be expected to give routine treatments unless 
there is a clerk to handle the department's charts 
and records. She can, however, take on cases 
requiring special technic that cannot be handled 
by the other technicians, such as eye cases and 
special rectal and pelvic conditions. 


ous 


The doctors on the physical therapy service 
should be used by the other services for con- 
sultations. Consultation requisitions should be 
promptly complied with and notes made on the 
regular charts of the patients concerning physical 
therapy. The closer the team work between the 
physical therapy service and the other services 
in the hospital, the greater usefulness will be 
found for physical therapy. 

As a result of twelve years’ experience in de- 
signing and constructing physical therapy depart- 
ments, the author is convinced that the ideal con- 
struction under all circumstances has not yet been 
achieved. The general tendency is to squander 
too much money on construction, leaving too 
little for equipment. The equipment earns money, 
while the extra construction cost simply increases 
overhead 

The duties of technicians should be varied at 
least every two months. It has been found ad- 
vantageous to require the staff, except for the 
chief, to rotate in regular progression. This 
means that all the personnel must be qualified 
to do everything and eliminates the ordinary 
workers from the service 
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Comparative Investigations about the Erythema 
Production and the Radiometrically Measured 
Ultraviolet Intensity of Different Light Sources 
as Foundation for the Determination of a Unit. 
W. W. Coblentz. 

Strahlentherap. 50:179, 1934 


Several observers have located the maximal 
erythema producing power in the vicinity of the 
wavelength 300 my. The author finds by biologi 
cal experiments and by measurements with the 
differential radiometer, that about 200,000 erg /em2 
of the mercury line 297 my produce a minimal 
erythema. 


Comparative observations on the sun and arti 
ficial ultraviolet lights established equivalent fig- 
ures for these various sources of ultraviolet. The 
results are in wood agreement with figures cal- 
culated from the spectral skin sensitivity curve 
The author suggests to define 10,000 erg /em? of a 
monochromatic radiation of the wavelength 297 
my as the unit for the erythema producing pow 
er of ultraviolet rays and to call it a Finsen unit, 
abbreviated FU. 


The Importance of Muscle Treatment in Chronic 
Inflammatory Articular Rheumatism. H. 
Hennes. (Die Bedeutung der Muskelbehandlung 
beim chronisch entztindlichen Gelenkheuma- 
tismus.) 

Munchen. med. Wehnschr. 81:1544 (Oct.) 1934 


Great importance is ascribed to the treatment 
of the muscular system in chronic inflammatory 
articular rheumatism Thermic therapy placed 
foremost in the treatment of the joints offers ad- 
vantages also to the muscle layers. Only short 
applications of heat of high intensity are taken 
into consideration, application of 37 to 39 de- 
grees C. of longer duration would depress the 
muscular effect, whil relatively low 
temperature are of no influence whatever. Hot 
hand or foot baths every hour are considered as 
a good source of heat, this lasting for two to 
four minutes and alternating with two to three 
short cold baths and subsequent vigorous fric 
Large joints and their muscular zones 
are extremely suitable for hot packs of various 
kinds (fango, bog, mud, clay, linseed poultice) 
A paraffin pack presents valuable possibilities for 
applications of heat of great intensity beyond 
other poultices. Diathermy and short wave 
therapy offer a remarkable deep heating effect 
not obtainable by any other physical measures 
In both methods great importance is attributed 
to the effect on the muscular system by increase 
of the general cellular functions. In generalized 
polyarticular affections, a thermal bath is and will 
be the most simple source of heat. 


those of 


tions. 


Massage provides an efficacious remedy for 
counteracting against muscular weakness. Aside 
from other effects inherent in massage treatment 
there is relief of pains particularly of such con- 
ditions associated with spasmodic affections 
within muscular groups. 

In the connection with electromedical treat 
ment of muscles galvanization and faradization 


must also be considered 
brought about by the galvani 
of the chemical ce 


a prominent role, 


When recovery 1 
current a Change 
nceentration of the tissue play 


The mode of action of a faradi 


current consist in tunulatin the muscles to 
contraction, doing so in the sensory area it would 
also result in relief of pain Lastly, active and 
passive exercises to counteract threatening de- 
velopment of ankylosis in the joints are condu 
cive to improvement of muscle tone 


What Has Been Accomplished by the Radiation 
Therapy of Inoperable Carcinomas of the Cer- 
vix? F. G. Dietel. 

50:297, 1934 


A review of 40 statisti 


Strahlenth, raj 


(7,814 cases) of the 


international literature indicat 11.3 per cent 
cures free of symptoms after five years for wom- 
en irradiated for inoperable cancer of the cervix 
uteri. Since 11.5 nt the cases were too 
far advanced for treat tl imparative fig 


ure relative to the tota f cases is 9.7 per cent 
The percentage cures are 9.9 radium treat- 
ment, 10.5 for x-rav treatments and 13.4 for com 
bined x-ray radium t 


Dosage of Ultra Short Waves; Influence of In- 
tensity and Frequency upon Bacteria in Vitro. 
E. Hasché and H. Leunig. 


Strahlentherap. 50:351, 19 

Cultures of staphy!] ci and streptococe: tn 
distilled water, saline, bouillon, 1 and « ‘ 
plates were exposed to ultra short waves of dit 
ferent frequencies (8 to 16 m. wavelength), in 
tensitics and exposure times 1) in. to &% 
hrs.). Temperatures ranged from body temper 
ature to 42 degrees No inhibitory or destruc 


he bacte ria ( ould be obs« rved 


tive effect upon t ! 

The authors conclude that the ultra short waves 
exhibit no selective temperature or clectromag 
netic effects upon bacteria im witro. The em- 
phasize that these conclusions do not contradict 
the well known results obtained by diathermy in 
the treatment of bacterial infections 


Management of Gonorrheal Arthritis. D. W. 
Hedrick. 


Am. J. Surg. 22:255 (Nov.) 1933 


Arthritis as a complication of gonorrhea has 
been a serious problem both form the standpoint 
of the relief of pain in the acute stage and the 
resulting disability in the involved joints. There 
are several agents of proved value in gonorrheal 
arthritis which are not generally known, namely: 
hyperpyrexia by fever diathermy, joint insuffla 
tion with air and intravenous injection of am- 
monium iodoxy benzoate (amiodoxyl) 

The author’s experience with hyperpyrexia by 
diathermy in gonorrheal arthritis is limited — 22 
cases (Case 11 of the detailed case reports is 
cited). This patient received two treatments, a 
week apart. His temeprature rose to 103 degrees 
F. or higher and was sustained for a period of 
several hours. His improvement was most marked 
after this therapy. 
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Ammonium iodoxy benzoate is of definite value 
in the treatment of gonorrheal arthritis. It is 


best used as an adjunct to the usual orthopedic 
(1) short period of rest, preferably in 


measures: 
plaster, for four to ten days; (2) physical ther- 
apy: diathermy, massage and active motion as 
soon as the pain disappears. In the milder cases 
its use permits a patient to be ambulatory who 


might otherwise be confined to the hospital 


Insufflation of the knee in the synovial type 
onorrheal arthritis is described. The author 
that it hastens resolution of the process, 
relieves pain and thus permits early 
formation of intra-articu 
atrophy pro 


of g 
feels 
promptly 
motion, preventing the 
lar adhesions and muscular 
longed immobilization 
Aspiration, irrigation or even drainage is some 
times necessary for the purulent type of infection, 
but amiodoxy! again seems to hasten the resolu 
tion and certainly relieves the discomfort. Splint 
ing in a position of rest is necessary for a time, 
but early motion should be started as soon as 
the acute stage is over and pain is relieved. With 
this, diathermy and massage have been found to 
be the most valuable type of physical therapy 
Hyperpyrexia by fever diathermy is useful, es 
pecially in refractory cases. Twenty-two cases 
are reported, 11 of were treated with 
the adjuncts already described. Of these 40 per 
cent were completely cured, 40 per cent much 
improved, and 20 per cent developed ankylosed 
but painless The remaining 11. are 
presented for comparison neither 
amiodoxyl, insufflation nor ther 
apy. Of these 30 per cent showed no improve- 
10 per cent recurred; 20 per cent resulted 
40 per cent showed slight improve 
in which the advocated treat 


which 


joints 
and received 


hyperpyrexia 


ment; 
in ankylosis; 
ment. Six cases 


ment was used are reported in detail. 
Medical Education in the United States and 
Canada. 


Medical Education and 
A. 101:677 (Aug. 26) 1933. 


Council on 
\.M 

Physical therapy is reported as being taught in 
some form in 54 of the schools of this country 
and Canada, while 31 indicate that they offer no 


By The 
Hospitals, ] 


instruction whatever. In many of the schools, 
instruction is given under one of the clinical 
departments. Several schools offer graduate 


study but do not give undergraduate instruction 
The results of a survey on the subject can be 
noted in table 12: 


TABLE 12 
No. of 
Schools 
No instruction 31 
Undergraduate instruction—no separate 
Connected with therapeutics... 4 
Connected with 3 
Included in department of medicine... 1 


Subdivision of orthopedics 
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Department of nervous and mental 


Given at two hospitals connected with 
schools ] 
Given to a limited extent...................... | 
In conjunction with physical educa- 
tion 1 
Incident to courses in surgery ] 
Unspecified 15 
Undergraduate instruction—separate de- 
partinent 
Undergraduate instruction—not indi- 
cated whether separate depart- 
ment 
Undergraduate and graduate instruction 
—no separate division 9 
Division of department of medicine l 
Connected with orthopedics 2 
Included department of radiology 1 
Part of course in therapeutics. l 
Subdivision of surgery 1 
In connection with psychiatry l 
In University hospital. l 
Unspecified ] 
Undergraduate and graduate instruction 
—separate department . 7 
Graduate instruction—no separate de- 
partment ] 
Graduate instruction—no mention made 
of separate department 1 
Reported none this vear but will 
sive course next college session 
to undergraduates and probably 
also graduates ] 
Reported none in medical school 
but in separate department of 
hospital ] 
87 
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Transurethral Surgery of the Prostatic Gland. F. 

Clinton Gallaher. 

J. Oklahoma State M. A. 27:367 (Oct.) 1934. 

The subject is reviewed at length with special 
reference to types of instruments, common ad- 
vantages and methods. Caulk’s cautery punch is 
favored because of its simplicity and direct vis- 
ualization; also because of adequate control of 
primary bleeding without great danger of second- 
ary hemorrhage. There is a relative infrequency 
of complications and a lower mortality rate as 
compared with that of other procedures and 
methods. 

Attention is directed to the use of relatively 
new instruments of precision in the relief of 
obstructive phenomena at the bladder neck. Re- 
sults of various operators are considered in re- 
gard to the types of instruments and methods 
used. An appeal is made to those who encoun- 
ter these cases for a continuance of extreme care 
in the preparation of patients for transurethral 
surgery; and for a serious discussion and evalua- 
tion of the relative merits of the various types 


of instruments and procedures. 


4 


4 
3 
| 
i 
4 
<= 4 
as 
j 
4 
Xe 


